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KAYLOCK. NUTS. 
BUILT TO “PLAY 
WITH FIRE: rrensnan 


ENGINE NUTS H14 
America’s most powerful Turbojet Engine 





points its nose at Mach 3. At these . 
speeds, critical components endure enormous 
stresses. Fasteners must be built to literally x : j 
play with fire. That’s why Kaylock high 
K 19060 K 19061 


tensile, all metal, lightweight, self-locking 
nuts—1,050 per unit—were entrusted 


to fasten components of the compressor rotor 

of this high performance engine. { 
in 

as 


WHY KAYLOCK? Because only Kaylock nuts K19062 K19063 
offer advantages every design engineer wants— 
—every thread cz ts full load. aa 

every thread carries its full loa , i 


Kaylock nuts have no weakening slots. No built in ; 
_ ie 


K19064 K19066 


“stress raisers!’ 
—Kaylock Jet Engine Nuts are approxi- 
mately 50% lighter than old style nuts. 
—Kaylock nuts have smaller envelopes. ye. x 
S 
Use smaller wrenches. Permit bolt center line to be / “we 
moved closer to load. , & f/f RG1231 
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~ Resilient, elliptical locking device F 


i 











maintains consistent self-locking torque 


CHL, ko ae »/ Le ray World's largest and oldest manufacturer of lightweight, all-metal, self-locking nuts. 


ALL Sees SELF -LOCKING NUTS ® 


Trade Mark 


KAYNAR MPG. CO., INC.—KAYLOCK DIVISION ¢ Home office and plant: Write Box 2001, Terminal Annex, Los Angeles 54, California 


Branch offices, warehouses and representatives in Wichita, Kansas; New York, N. Y.; Atlanta, Georgia. Canadian Distributor: Abercorn Aero, Ltd., Montreal, Quebec. 





Neda NONCRITICAL terial 
to solve a C RIT] C AL teat problem? 


Consider these Goodyear Aircraft capabilities in the field of high-temperature laminates — 


HERE’S AN INEXPENSIVE BLAST DEFLECTOR — made of rein- 
forced plastic — which can withstand the direct blast of a rocket 
engine. Goodyear Aircraft stands ready to design and fabricate 
economical, reusable blast deflectors to your specific require- 
ment. 


NOSE CONES FOR GLIDE RE-ENTRY VEHICLES can be pro- 
duced at Goodyear Aircraft to a wide range of specifications. 
The reason: extensive experience with ablative and thermal- 
resistant techniques. Do you need a lightweight nose cone 
material that can withstand 2000° to 2500° for an hour or 
more? Whatever your re-entry requirement, a specially com- 
pounded high-temperature laminate may well be the answer. 


®@eeeveveeeeeeeeveeeeeeeeeeeeeeeeeeeeeeeeeete 


RADOMES FOR AIRCRAFT which operate at Mach I!! and above 
have been produced at Goodyear Aircraft. Goodyear Aircraft has 
a vast background in radome engineering and manufacturing 
for both the solid and honeycombed layered constructions. 


Your inquiry is invited regarding these specific capabilities — or any 
high-strength material which must retain its properties under the most 


conditions. WRITE: Goodyear Aircraft Corporation, Dept 


ENGINEERED PLASTICS— ONE OF THE PRIME CAPABILITIE 


*eeeeeceeeeeeeeeeeeeeeee eee eeeeeeeeeeeeeeeeeeeeeeeeeee eeeeeeeeseeeeeeeeeeeeeeeee 


CRYOGENIC FUEL TANK INSULATION by Goodyear Aircraft is 
less than Y4-inch thick, yet has proved its ability to prevent 
“boil off” of liquid gaseous rocket fuels, such as liquid nitrogen 
and liquid hydrogen. Use of a plastic laminate for this purpose 
can mean substantial weight, space and cost savings. 


@eeenveeeceveveeevn eevee eeeeeeeeeeeveeaeeeee eee 


LEADING EDGES OF MISSILES or aircraft can be protected 
against prolonged high-temperature exposure by plastic lami- 
nate coverings which conform to the metal structure. Rein- 
forced plastic laminates by Goodyear Aircraft can also be used 
for jet vanes, rocket nozzles, fins and other miscellaneous 
missile components. 


@eeeeeeeeveeeeeeneeneeeeeeeeeeeeeeeeeeeee eee eee 


“PLASTIC” MISSILES — built by Goodyear Aircraft — could util- 
ize a variety of plastic laminates and fabrication techniques. 
Advantages of such all-plastic components: no use of critical 
material, high strength-to-weight ratio, low cost in mass pro- 
duction, rust- and corrosion-resistant. 


requirement calling for a noncritical, 
demanding heat and stress 
Al, Akron 15, Ohio. 


S OF 


GOOD/YEAR AIRCRAFT 


ANTS IN AKRON, OHIO, AND LITCHFIELD PARK, ARIZONA 
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Spencer Laboratory is named for Raytheon’s Senior Vice-president, Percy L. Spencer, a pioneer in tube development. 


Spencer Laboratory, the newest and most modern 
research and development laboratory for the design of 
all types of microwave tubes, has been put into operation 
at Burlington, Massachusetts by Raytheon. 


More than 1,000 personnel are developing new tubes, from 
tiny missile klystrons to super-power tubes with power 
levels far exceeding any now in existence. 


RAYTHEON COMPANY, WALTHAM, MASS. )) 
dd 


EXCELLENCE IN ELECTRONICS 








AVIATION CALENDAR 





Sept. 21-22—Conference on Planning and 
Designing of Urban Helicopter Facilities, 
Institute of Aeronautical Sciences Bldg., 
Los Angeles, Calif. Sponsor: Los Angeles 
Chamber of Commerce. 

Sept. 21-22—Eighth Annual Meeting, Stand- 
ards Engineering Society, on Investment 
in Survival, Somerset Hotel, Boston, Mass. 

Sept. 21-25—14th Annual Instrument-Auto- 
mation Conference and Exhibit, Instru- 
ment Society of America, Chicago, Il. 

Sept. 23—Second Semiannual Area Meet- 
ing, Washington Air Route Traffic Con- 
trol Center, Mariott Motor Hotel, Wash- 
ington, D. C. 

Sept. 23-24—Engine and Operations, Sym- 
posium, Airwork Corp., Millville, N . J. 
Sept. 24-25—Ninth General Assembly, Advi- 
sory Group for Aeronautical Research and 
Development, NATO, Aachen, Germany. 
Subject: Space Research Techniques and 

Recent Experimental Data. 

Sept. 28-30-1959 National Symposium on 
Telemetering, Civic Auditorium and 
Whitcomb Hotel, San Francisco, Calif. 
Sponsor: Institute of Radio Engineers’ 
Professional Group on Space Electronics 

Telemetry. 

Sept. 30-Oct. 2—13th Annual Meeting, 
Southeastern Airport Managers’ Assn., 
Washington Duke Hotel, Durham, N. C. 

Oct. 1-3—23rd Annual Convention, Inter- 
national Northwest Aviation Council, 
Multnomah Hotel. Portland, Ore 

Oct. 5-7—Seventh Anglo-American Aeronau- 
tics Conference, Institute of the Aero 
nautical Sciences, Hotel Astor, New York. 

Oct. 5-7—Fifth National Communications 
Symposium, Hotel Utica, Utica, N. Y. 
Sponsor: Institute of Radio Engineers’ 
Professional Group on Communications. 

Oct. 5-9—National Aeronautic Meeting, 
Society of Automotive Engineers, the 
Ambassador, Los Angeles, Calif. 

Oct. 6—12th Annual Airport Development 

(Continued on page 6) 
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DAMPING Barrio 


Fairchild’s Sub-Miniature Rate Gyro Has 
FULLY CONTROLLED DAMPING 


Only Fairchild’s Rate Gyro— 
for any required percentage of critical within + 15% and over 
the entire operating temperature range of —40° to +200°F. 
This is accomplished by varying the damping area, using the 


RELIABILITY | 


INSIDE 
THE 
BLACK BOX 


damping medium as a sensing 
perature changes. 


TAKES 100 g’s OF 


has uniform, constant damping 


device which varies with tem- 


SHOCK 


Only Fairchild’s Miniature Rate Gyro takes 100 g’s of shock 
and 15 g’s at 2000 cps vibration even at rates as low as 20° 
per second. This high shock resistance is due in part to 
Fairchild’s exclusive design feature which does not require 
the torsion bar to act as a supporting medium. 





+20 to +800 OUTPUT 
degree/second 
15/16” dia. x 2” long 
— 2 ounces 

2 or 3 phase 

6.3V or 26V AC 


INPUT RATES 
(Full Scale) 
SIZE & WEIGHT LINEARITY 


MOTOR NULL 





OTHER FAIRCHILD OUTSTANDING CHARACTERISTICS 


6 volts, 400 cps, 
phase sensitive 
0.1% to half scale 
3.5% to full scale 
15 to 40 mv total 
depending upon 
maximum rate 

and damping. 








For information 


[RIRCHILD 


SONTROLS CORPORATION 


225 Park Avenue 
Hicksville, L 1. NY. 


COMPONENTS DIVISION 


6111 E. Washington Bivd 
Los Angeles, Cat 


Potentiometers * Gyros * Pressure Transducers * Accelerometers 


A Subsidiary of Fairchild Camera and Instrument Corp. 





in rocket-engine and missile testing... 


CompuDyne NOZZLE ACTUATION CONTROL SYSTEMS 
GIVE ACCURATE IN-FLIGHT DATA—ON THE GROUND! 


Missile engineers can get a profitable rocket run 
for their time and money with a new, CDC- 
developed Nozzle Actuation Control System. 

Utilizing computer-controller techniques and high- 
speed, high-force, electro-hydraulic actuators, the 
system permits accurate, dynamic testing of nozzle 
seals, structural integrity and the dynamics of the 
missile gimballing system during static engine tests. 
With “push-button” convenience, a tape-fed pro- 
grammer issues pitch, yaw and roll control correc- 
tion signals as they might occur in the course of 
actual missile flight. The system's positional resolu- 
tion and repeatability are better than one part in 1000. 

Delivered as a complete, performance-guaranteed 
package, this CompuDyne Control Syst : is one of 
many dynamic test systems developed by CDC for 
the aircraft, missile, and rocket industries. Included 
are systems for Rocket Fuel Control; for Structural 
Loading of Airframes, for Blowdown and Contin- 
uous Wind Tunnels. Diverse in function, the sys- 
tems have one thing in common: they have all been 
built upon a broad base of theoretical knowledge 
coupled with practical experience in the very spe- 
cialized field of dynamic control. 


For further information on Compu- 
Dyne Control Systems for missile 
and rocket testing, write, wire or 
telephone. 


Representatives in Major Cities 


CompuDyne Corporation 


(Formerly CDC Control Services, Inc.) 
Manufacturers of Computer-Dynamic Process Control Systems 


401 S. Warminster Road, Hatboro, Penna. 


S.A. 1931 
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& Operations Conference, Hetel Onon- 
daga, Syracuse, N. Y. Sponsor: Bureau of 
\viation, New York State Department of 
Commerce. 

Oct. 6-8—12th Annual Meeting, National 
Business Aircraft Assn., Hotel Leaming- 
ton, Minneapolis, Minn. 

Oct. 6-8—Radio Interference Reduction and 
Electronic Compatibility Conference, Mu- 
seum of Science and Industry, Chicago, 
Ill. Conducted by Armour Research 
Foundation in cooperation with Institute 
of Radio Engineers’ Professional Group 
on Radio Frequency Interference. (Classi- 
fied session on Oct. 8.) 

Oct. 6-8—National Airports Conference, 
Norman, Okla. Sponsors: American Assn. 
of Airport Executives and the University 
of Oklahoma, in cooperation with FAA 

Oct. 6-8—Industry-Military Quality Control 
Management Symposium, Oklahoma City 
\ir Materiel) Area, Tinker AFB, Okla- 
homa City, Okla 

Oct. 6-9—International Symposium on 
High-Temperature Technology, Asilomar 
Conference Grounds, Monterey Penin 
sula, Calif. Sponsor: Stanford Research 
Institute. 

Oct. 7-8—Second Advanced Propulsion Sys 
tems Symposium, New England Mutual 
Hall, Boston, Mass. Sponsors: Air Force 
Office of Scientific Research; Avco 
Everett Research Laboratory. 

Oct. 7-9—Sixth National Symposium on 
Vacuum Technology, American Vacuum 
Society, Sheraton Hotel, Philadelphia, Pa. 

Oct. 7-10—Fourth Annual Nationa] Meet- 
ing, Air Trafic Control Assn., Piltmore 
Hotel, Oklahoma City, Okla. 

Oct. 7-10—Semiannual Convention, Amer 
can Society of Tool Engineers, St. Louis, 
Mo. 

Oct. 8-10—Society of Experimental Test 
Pilots’ Symposium on Pilot’s Role in 
Space Exploration, Beverly Hilton Hotel, 
Beverly Hills, Calif. Third Annual 
Awards Banquet, Oct. 10. 

Oct. 11-16—Third Pacific Area National 
Meeting, American Society for Testing 
Materials, Sheraton-Palace Hotel, San 
Francisco, Calif. 

Oct. 11-16—Fall General Meeting, American 
Institute of Electrical Engineers, Hotel 
Morrison, Chicago, Ill. 

Oct. 12-14—14th Annual National Conven- 
tion and Logistics Forum, National De 
fense Transportation Assn., Olympic Ho- 
tel, Seattle, Wash. 

Oct. 12-14—Annual Meeting, National As- 
sociation of State Aviation Officials, Mark 
Hopkins Hotel, San Francisco, Calif 

Oct. 12-14—15th National Electronics Con 
ference, Hotel Sherman, Chicago, III. 

Oct. 12-16—15th Annual General Meeting 
of the International Air Transport Assn., 
Imperial Hotel, Tokyo, Japan. 

Oct. 12-16—NASA’s 1959 Inspection, Lang 
ley Research Center, Hampton, Va. 

Oct. 14-23—“William Tell II’ Seventh 
World-Wide Interceptor Weapons Meet, 
Tyndall AFB, Panama City, Fla. Host: 
Air Defense Command. 

Oct. 19-25—Annual Meeting, Aircraft Own 
ers and Pilots Assn., Galt Ocean Mile 
Hotel, Fort Lauderdale, Fla 
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Crosley 
helps put the 
“Sunday Punch” 


in POLARIS 


Making sure the Navy’s Polaris missile 
detonates at the right time and at 

the right place is a prime responsibility 
of Avco’s Crosley Division. 


A long record of success in the arming 
and fuzing of many different types of 
ordnance brought Crosley the Navy 
Ordnance Laboratory’s prime contract 
for this difficult assignment. 


Since first undertaking the task, Crosley 
has expanded its Polaris development 
work, without once losing step in 

the demanding Polaris timetable. 


Arming and fuzing is just one area 

in which Crosley contributes to 

the development and performance of 
missiles. It is the country’s leading 
producer of Command Receivers for 
missile-range safety applications and 
for high-performance drones and decoys. 
It is an important subcontractor to 
Hughes Aircraft on the Falcon missile. 
Crosley also has contributed to the 
development of the Jupiter, Sergeant 
and Redstone missiles. 


Crosley’s technical competence, 
dependability, and coordinated project 
administration are ready to serve the 
Free World’s defense requirements 
wherever needed most. 


For more information, write to: 
Vice-President, Marketing— 

Defense Products, Crosley Division, 
Avco Corporation, 1329 Arlington Street, 
Cincinnati 25, Ohio. 


~~ 
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ENGINEERS! 


Creative research and 
development engineers exper- \ 
ienced in electronics, mechanics, > 
weapons systems, and ordnance ‘ea 
warheads are urged to investigate 

the wide range of opportunity 

at Crosley. Write to: Director, 
Technical and Scientific Personnel, 

Dept. W-99E, Avco/Crosley, 4 
1329 Arlington Street, --—--— s 


Cincinnati 25, Ohio. 
SR ante 





SYMBOL OF QUALITY IN 


AIRCRAFT CONVERSION 


The outstanding symbol of quality in aircraft 
conversion and modification, AiResearch Aviation 
Service employs more than 500 of the most highly 
trained and experienced engineers, technicians and 
craftsmen in the industry. 

The most complete facility of its kind, including 
more than 100,000 square feet of floor space 
under one roof, AiResearch has converted 

more planes into executive aircraft 

and luxury airliners than any other 

company. That’s why those who 

cannot afford anything but the 


best choose AiResearch. 


e ; 
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Typical of the finest 

in custom interiors 
created through quality 
engineering at 
AiResearch Aviation 
Service is this Convair 


Bs eS 340 executive aircraft. 


® 


BEAUTY - PERFORMANCE - DURABILITY: SAFETY: RELIABILITY 


CORP OE! he ch mw 
GiResearch Aviation Service Division 


International Airport, Los Angeles, Calif. * Telephone: ORegon 8-6161 








AMPEX PRECISION NOW ‘LOCKED IN’ 


Lose the precise alignment of tape guiding and driving limits, reducing flutter and eliminating mechanical feed- 
components in an instrumentation recorder and you lose back of speed variations. 2. Modular plug-in amplifiers 
the fine edge of designed-in performance. As alignment is and power supplies give quick versatility for direct, FM 
lost, flutter and skew set in. carrier, PDM, and NRZ digital recording. 3. Front-panel, 

In the new Ampex FR-100B analog recorder, the pos- four-speed switchi ver a six-speed range from 1% to 
sibility of misalignment—even under conditions of shock 60 ips allows flexibility in selecting upper frequency limit 
and vibration incidental to shipment or installation — is for maximum tape iomy. 
now ¢liminated by a framework of three precision castings These and other features of the new Ampex FR-100B 
with machined ‘V’ mating surfaces that lock all critical add up to unmatct performance and reliability. The full 
parts into a single rigid unit. The result: an instrumenta- story is availabie e new Ampex FR-100 brochure. 
tion recorder with built-in performance and reliability that : 
stays built in. ANY PEX 

Other advanced features: 1. A unique electrical hold- AMPEX INSTRUMENTATION, 2 : 
back system keeps tape tension constant within narrow 934 Charter Street, Redwood City, Calif. 
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NOW. ..with automatic xerography... 
different documents a minute! 








copy up to 26 


Sounds impossible, doesn’t it? Copy 
up to 26 different engineering draw- 
ings or other documents a minute! 

It’s being done every day... 
easily, economically, and automat- 


PUSH 
THE BUTTON... 


and copies flow! 





ically .. . by a XeroX® Copyflo® 
printer. 

This ingenious machine operates 
on the electrostatic principles of 
xerography .. . the clean, fast, dry 
process that copies anything written, 
printed, typed, or drawn. 

From a formidable stack of orig- 
inal letters, reports, forms, drawings, 
etc....orfrom microfilm... it turns 
out, at the rate of 20 linear feet a 
minute, high-quality copies on ordi- 
nary, inexpensive paper. 

Moreover, at the same impressive 
speed, it prepares a series of offset 
paper masters or makes vellum 
copies. 

Wherever hundreds. . . or thou- 


sands . . . of documents must be 


copied quickly and inexpensively, 
look to automatic xerography for 
the happy solution. 

Just push the button... and cop- 
ies flow. You can get a different, 
dry, ready-to-use print every two 
and a half seconds. 

Write for booklet X-287 for com- 
plete information. HaLom XEROx 
Inc., 59-105X Haloid St., Rochester 
3, N. Y. Branch offices in principal 
U. S. and Canadian cities. Over- 
seas: Rank Xerox Ltd., London. 


HALOID 
XEROX 





Earth's attraction for an apple? 
Free fall in relativistic space? 
A complex meson field? 


Built-in return power for project 
Mercury? 
How is it related to binding energy? 





Gravity is both a bane and a boon to man’s 
efforts—and a thorough understanding of 
it is of great significance in the completion 
of Allison’s energy conversion mission. 


Gravity conditions our thinking on ad- 
vanced assignments. For example, in 
outer space there is a disorientation of 
conventional design. The fact that large 
accelerations can be obtained with low 
thrust forces has taken us into the new field 
of electrical propulsion, ion and magneto- 
hydrodynamic rockets. 

In our inquiries, we supplement our own 
resources by calling on many talents and 
capabilities: General Motors Corporation, 
its Divisions, other individuals and organi- 
zations. By applying this systems engineer- 
ing concept to new projects, we increase 
the effectiveness with which we accom- 
plish our mission — exploring the needs of 
advanced propulsion and weapons systems. 


LISON 


Division of General Motors, Indianapolis 6, Indiana 
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if miniaturization has put your circuits in a tight spot, you can build reliability right into them with the AMP 
Taper Technique . . . formed taper pins or new solid, pre-insulated taper pins . . . two-piece or molded one-piece 
stackable blocks . . . plus a wide assortment of taper receptacles. 


The AMP Taper Technique offers the most complete line of taper products available plus many extra features. 
A three-and-a-half degree taper assures the firmest fit of pin in block. A-MP Pull-Test Insertion Tools assure the 
proper seating of pins. Hand and Automachine crimping tools assure uniformity of pin attachment to your 
circuit leads. 

And—with the addition to the AMP Taper Technique of the new Solid Pre-insulated Diamond Grip Taper Pin 
and the new one-piece warp-free block, you can have the greatest flexibility of product choice for your circuit 
design and manufacturing operations. 

You can concentrate more circuits in a smaller space—and be sure of reliability when you use the AMP Taper 
Technique. Send for our new catalog today. 


VIP INCORPORATED 


GENERAL OFFICES: HARRISBURG, PENNSYLVANIA 


A-MP products and engineering assistance are available through subsidiary companies in: Australia * Canada e England France « Holland « Japan 
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SEARING HEAT, FRIGID COLD TORTURE MISSILE BEARINGS 


When a rocket fires, each component 
must be right, work right, the first 
time—and operating conditions are 
extreme! For example, liquid oxygen 
sends bearing temperatures plunging 
to hundreds of degrees below zero... 
while engine heat roasts bearings at a 
near-thousand degrees. Elsewhere, in- 
credibly precise systems move surely 
on bearings with millionths-of-an-inch 
tolerances. In these critical applications 
you'll find Bower Roller Bearings! 


On the ground, Bower Roller Bearings 
keep trucks, equipment and gantries 
rolling under the heavy loads essential 
to the missile’s launching. 


Bower, a major “supplier of bearings 
for missiles and aircraft, also serves 
many other industries—automotive, 
construction machinery, machine tool 
and farm equipment, to name a few. 
You'll find bearings for most every 
field in Bower’s full line of tapered, 
cylindrical and journal roller bearings. 


BOWER ROLLER BEARINGS 


Bower Roller Bearing Division + Federal-Mogul-Bower Bearings, Inc. 


¢ Detroit 14, Michigan 
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Kee CONVAIR AIRBORNE FREQUENCY 
MONITORING AND INTERFERENCE 
CONTROL AIRPLANE USES... 
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ELECTRONIC-OPTICAL RECORDING EQUIPMENT 


DATASYNC is a new breakthrough in data recording capability .. . combining 
multi-channel Magnetic-Tape with Optical “Panoramic Video” Picture Data, 
on a single ‘“‘Datasync’’ Film for immediate and reliable self-synchronized 
“Quick-Look” capability, only minutes after recording! 
The Convair Division of General Dynamics is producing this Airborne Frequency 
Monitoring and Interference Control Airplane which carries 51 antennas and 
uses Datasyne Equipment to record Panoramic Video optically, plus a 
“Steno-track” of the intercom conversations between technicians in the 
aircraft, and between the aircraft and the ground station controls, together 
with independent recording of time-base signals, etc. 
The basic design of this Aircraft is planned for down-range checking at all 
missile test and launching ranges. It may also be used for checking the 
functional and electronic environment of DEW Line installations and other 
a defense system ground installations equipped with such components as SAGE 
There are seven Datasync Systems in each Convair FMIC Airplane, which “Texas Towers’ and “P” Sites. 
provide multi-channel magnetic recording of Filmagnetic data in exact Datasyne performance and reliability are guaranteed by Berndt-Bach’s 
synchronism with “scientific shorthand” photographed from oscilloscopes, experience in manufacturing Electronic-Optical Recording Equipment since 1931. 


onto “Photo-Tape.”’ * 
* Trade Marks of Berndi- Bach, Inc. 


The “Quick-Look” Datasync System capabilities of combined photo- 
recording and multi-track magnetic recording, are unexcelled. Datasync 
eliminates the time-consuming editing usually needed to synchronize the 
magnetic and photographic types of information. 


Write for free, full-color illustrated Datasync 
“Catalog of ideas”... 


WW £4 SW i 
A DIVISION OF 


BERNDT-BACH, INC. 


6920 Romaine St., Los Angeles 38, Calif. * HO. 2-0931 


ELECTRONIC-OPTICAL RECORDING EQUIPMENT SINCE 1931 





... what happens 
to aircraft skin ? 








ITH AIRCRAFT POWER mounting, with speeds that leave 
Wi ound behind, extremely high frequency vibrations 
were bound to build up. What would be their effect on 
aircraft structures—at temperatures ranging to 65°F below 
zero? To find out, radiography and Kodak Industrial X-ray 
Film, Type AA, were put to work. 

The radiographs revealed fatigue failures and gave clues 
to the nature of the stresses. 

Exposures were made at target distances from 5’ to 15° 
with exposures from 40 sec. to 90 sec. In spite of the cold, 
the film received no special handling. 

All of which shows the importance of radiography 
as a test—also the dependability and versatility of Type 
AA Film. 

If you build intricate assemblies, make castings or produce 
welded products, radiography can provide inside informa- 
tion as nothing else can. It can save time and money— 
improve foundry production and welding operations. 

If you would like to know how it can help you, discuss 
it with your Kodak x-ray dealer—or with the Kodak 
Technical representative. 


Technicians of Aircraft X-ray Labs, Huntington 
Park, Calif., radiograph fin of aircraft at -65°F 


Radiograph rev eals evidence of material fatigue 
under stress. 


X-ray Division... EASTMAN KODAK COMPANY. . . Rochester 4, N. Y. 


Read what Kodak Industrial X-ray Film, Type AA, does for you: 


© Speeds up radiographic examinations. _¢. Provides excellent uniformity. 


¢ Gives high subject contrast, © Reduces the possibility of 
increased detail and easy readability pressure desensitization 
at all energy ranges. under shop conditions. 





friend or foe? 


The way to know - An ominous shadow ENGINEERING BEYOND THE EXPECTED 
over ocean or wasteland...an unidentified Packard Bell's reputation as a leading designer 

“blip” on a radar scope! A challenge from an and feremost producer of IFF (identification, 
airborne AN/APX-7 interrogating unit spurts _ friend or foe) equipment is indicated by the fact 

into the ether. In microseconds a reply _ that both the AN/APX-7 and the AN/APX-6, 
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More mileage from Argon 
in Honeycomb brazing 


You can learn a lot about using argon efficiently 
from the people who make it—Linde Company. 
This gas is well established as the best atmosphere 
for honeycomb brazing. Yet some fabricators may 
be using far greater volumes than they actually 
need. 

This is where LINDE can help in reducing costs. 
LinDE’s “three-phase” concept of argon applica- 
tion includes: 

Providing a ready supply of gas to the specifi- 

cations you require; 

Maintaining purity during distribution within 

your plant; 


Getting maximum results from the argon used. 


LINDE is uniquely qualified to perform this serv- 
ice because of its extensive work with honeycomb 
fabricators...and its experience in the production, 
handling and storage of industrial gases. For aid 
in the use of argon atmospheres, write Dept.A W-93, 
Linde Compan ivision of Union Carbide Cor- 
poration, 30 East 42nd Street, New York 17, N. Y. 
In Canada: Linde Company, Division of Union 
Carbide Canada Limited. 


UNION 
(oF Nid=iie) 5 


“Linde” and “Union Carbide” are registered trade marks of Union Carbide Corporation. 
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Industry Warned to Cut Costs, Overhead 
P USAF procurement officials plan closer scrutiny of contracts; fore- 


see decline in airframe firms. 


Hilton Breaks Into Airline Credit Field 
P Pacific, Western adopt Carte Blanche credit system; ATC plans 
big expansion of air travel card privileges. 


Vanguard | Demonstrates Single Engine Flight 
> Four-engine turboprop transport showed speed and power capo- 
bilities in Aviation Week flight evaluation. 
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COVER: Blue Streak, British long-range ballistic missile, is positioned in test 
tower at Hatfield, England (AW Feb. 23, p. 114). Missile, 70 ft. long x 10 
ft. dia., will be launched fram underground launching sites and will carry a 
thermonuclear warhead. De Havilland Propellers, Ltd., has over-all authority 
for design of Blue Streak, and heads a design team which includes de Havilland 
Aircraft Co., Rolls-Royce, Ltd., and Sperry Gyroscope Co., Ltd. For further 


details on Blue Streak, see p. 28 
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A new division of 


The Dow Chemical Company— 


ThE DOW 


METAL PRODUCTS 
COMPANY 


Here’s significant news for everyone who has 
an interest in metals and metal fabrication. The 
Dow Chemical Company, pioneer developers 
of Magnesium and Magnesium products, is 
now broadening its activities in metal work- 
ing. A new division, THE DOW METAL PRODUCTS 
COMPANY, has been formed to specialize in the 
semi-fabrication and fabrication of not only 


Magnesium, but aluminum and other metals. 
This new division has excellent production 
facilities, plus knowledge gained through 
Dow’s many years’ experience in the metal 
working field. Facilities include plants for the 
manufacture of rolled and extruded prod- 
ucts, sand and permanent mold castings, die 
castings, and fabricated assemblies. 


<> THE DOW METAL PRODUCTS COMPANY 


DIVISION OF THE DOW CHEMICAL OCCOMPANY 


MIDLAND, MICHIGAN 
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Growing Pressure for Real Unification 


The growing congressional pressure for drastic action 
in the Defense Department to unify the military services 
and fit them into truly national strategic planning (AW 
Sept. 7, p. 30) is a serious symptom of rising public 
dissatisfaction with the way in which the Pentagon is 
being run. It is becoming more and more evident with 
the passing of each $39 billion military appropriation bill 
followed by the Pentagon screams of “not enough” and 
the passing of each bitter and unresolved inter-service 
row over weapons, roles and missions, that the present 
organizational structure of the Defense Department is 
utterly inadequate to do the job the people of this 
country require from it within the bounds of reasonable 
costs. 

This inadequacy has been recognized during the past 
several years by everybody from President Eisenhower 
down. His Defense Department reorganization plan of 
1958 was certainly a step in the right direction, but events 
have proved that there has been little will in the Pentagon 
to execute its intent. The growing public dissatisfaction 
and congressional clamor are indications that nothing 
short of a fundamental overhaul of the Defense Depart- 
ment structure will achieve any significant results. 


Growing Bureaucracy 


For some time, the basic approach to the unwilling- 
ness of the three military services to solve their military 
conflicts at the Joint Chiefs of Staff level has been to 
impose a continually growing layer of civilian bureauc- 
racy in the Office of the Secretary of Defense with the 
alleged task of making the decisions the military were 
unwilling or unable to make. After several years of 
watching this bureaucracy in action, it is apparent that 
they too are dodging the fundamental decisions required 
to produce modern military effectiveness within the 
bounds of reasonable economy. 

Even with the additional powers provided by Pres- 
ident Eisenhower's reorganization plan, Defense Sec- 
retary Neil McElroy has consistently demonstrated his 
unwillingness to make these decisions ~“ has urged 
Congress to “hold our feet to the fire” to force the 
Defense Department into making for A on multi- 
billion dollar weapon-system programs. Under the pres- 
ent operation of the Defense Department, a_ bigger 
defense budget would be no guarantee of increased mili- 
tary effectiveness. 

What has been happening under the present system 
is that the three military services have been competing 
bitterly for the major share of whatever happens to be 
the top priority and most glamorous military mission of 
the moment and naturally commands the most funds. 
Both the Navy and the Army made vigorous efforts to 
get into the strategic bombardment mission of the Air 
Force at a cost of billions of wasted taxpayers’ money 
without one whit of increased military effectiveness. 

All three services are now scrambling madly for a major 
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role in the space program, with the Advanced Research 
Projects Agency as another complication in this picture. 
There is still no truly effective coordination between the 
program of the National Aeronautics and Space Admin- 
istration and the Pentagon on military space applications 
and too much of what is already an overly modest budget 
for this effort is being dissipated in. this organizational 
void. 


Military Spotlight 


In the meantime, Army, Navy and Air Force are 
all neglecting vital but less glamorous functions to keep 
their place in the military spotlight. The Navy has 
neglected its anti-submarine mission until this capa- 
bility is now probably the weakest link in the U. S. 
defense chain. The Army has done extremely little 
about developing air transportable units of tremendous 
firepower required for either brush-fire wars or in the 
secondary phase of nuclear war. The Air Force has 
treated its airlift mission and air defense as unwelcome 
relatives in allocating its resources. 

It is obvious to any observer who has traveled exten- 
sively, at the operational level of the military services, 
that unification and effective cooperation are minor 
problems at the working levels. It is only in the 
Pentagon, where the money, power and glory are 
dispensed, that the color of a uniform becomes a matter 
of overriding concern and a loss of military effectiveness 
and waste of taxpayers’ dollars does not appear to be 
too high a price to pay for jockeying an individual into 
strategic position. 


Organization Obsolete 


Modern technology has made our land, sea and air 
of the military as obsolete as the long- 
we have made precious little progress in 
changing our defense structure to meet the challenges 
of the present, much less plan wisely for the future. 
Our money, manpower and scientific and industrial 
capacity will prove equal to the tasks ahead unless 
a more realistic and efficient defense organization is 
designed. 

The tide of public opinion has been rising steadily 
on this issue for the past decade as millions of citizen- 
soldiers reflected on their experience in World War II 
and Korea. ‘The spectacular rise of Soviet military 
technology during the past five years and the initial 
‘f Soviet space science have made the 

reform more acute. 
channel the sum total of our national 
in effective military, political and eco- 
meet the persistently growing challenge 
lism, we cannot face the grueling tests 

hope for success. 


organization 
bow and so fa 


achievements 
need for military 
If we cannot 
resources into 
nomic effort t 
of Soviet imperi 
ahead with mi 


—Robert Hotz 
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Motor actuated 


..at -425 F 


Hydromatics FLO-BALL valves 


Hydromatics makes them all ... missile borne and ground 
support! These motor-operated FLO*BALL valves offer the 
optimum combination of 100% flow efficiency, perfect 
sealing, positive on-off and high speed response as fast 
as 200 millisec. 

For airborne applications, these valves offer extreme 
compactness and light weight. In sizes from 4%" to 1”, for 
pressures up to 4,000 psi, and temperatures to —425° F, 


For ground support, motor-operated FLOeBALL 
valves up to 8” afford great system simplification 
and throttling ability ... for temperatures as low as 
—425° F and pressures up to 3,000 psi. 


Write for complete information on Hydromatics 
FLO*BALL valves . . . motor, pressure, or manually 
actuated .. . for high pressure, cryogenic, and cor- 


rosive applications, 
=e. cP o 


| 


Hydromatics,.Inc. 


LIVINGSTON, N. J.* WYMAN 2-4900 / 05 ANGELES, CAL. * DICKENS 5-6900 


Copyright 1959 - Hydromatics, Inc. 
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WHO'S WHERE 





In the Front Office 


Bulova Research and Development Lab- 
oratories, Inc., Woodside, N. Y., a subsid- 
iary Gf Bulova Watch Co., Inc., has named 
the following executives as directors: Dr. 
Thecdore K. Steele; Oscar B. Brockmeyer, 
Jr.; John J. Carpenter; William O. Bennett; 
David C. Stambaugh; Sol E. Flock. 

Marvin Lee, president, Burndy Corp., 
Norwalk, Conn., succeeding Bern Dibner, 
now board chairman 

Daniel A. McBride, president of Atlantic 
Research Corp.’s newly acquired subsidiary, 
A. M. Martin Co., Los Angeles, Calif. 

D. A. Bessmer, president, the Timken 
Roller Bearing Co., Canton, Ohio, succeed- 
ing William E. Umstattd, who will con- 
tinue as a director and chairman of the 
cxecutive committee. H. E. Markley suc- 
ceeds Mr. Bessmer as executive vice presi- 
dent. 

L. D. Myers, vice president-maintenance 
operations, Lockheed Aircraft Service, Inc., 
Ontario, Calif. 

Dr. Donald G. Wilson, assistant vice 
president, Electronics Division, Stromberg- 
Carlson, a division of General Dynamics 
Corp., Rochester, N. Y. William G. Alex- 
ander succeeds Dr. Wilson as general mana- 
ger of Stromberg-Carlson (San Diego), San 
Diego, Calif. 

Jack G. Anderson, vice president-market 
ing, Hoffman Laboratories Division, Hoff- 
man Electronics Corp., Los Angeles, Calif. 

John Shortal, vice president and general 
manager, Networks Electronic Corp., Van 
Nuys, Calif. 

Arnold W. Frutkin, director of the Na- 
tional Aeronautics and Space Administra- 
tion’s Office of International Programs, 
Washington, D. C. 


Honors and Elections 


Thomas M. Linville, manager of the Re- 
search Operation Department at General 
Electric’s Research Laboratory, has been 
named a member of the National Research 
Council, an affiliate of the National Acad- 
emy of Sciences, Washington, D. C. 

Dr. Knox Millsaps, Air Force Missile De- 
velopment Center Chief Scientist, has been 
awarded the Exceptional Civilian Service 
Award for his outstanding contributions to 
Air Force research and development pro- 
grams 


Changes 


Thomas B. Rhines, assistant engineering 
manager, and Donald G. Richards, chief en- 
gineer, Hamilton Standard Division of 
United Aircraft Corp., Windsor Locks, 
Conn. Stanley G. Best succeeds Mr. 
Richards as chief of technical staff. Also: 
C. Deane McCarthy, chief development 
engineer; Louis A, Urban, senior project 
engineer. 

Col. Bernt Balchen (USAF, ret.), has 
joined the planning and requirements staff 
of General Precision Laboratory, Inc., Pleas- 
antville, N. Y., as an aviation consultant. 

(Continued on page 107) 
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INDUSTRY OBSERVER 


> Douglas Aircraft Co. has again recommended General Electric as its choice 
to develop guidance and control for the air-launched ballistic missile, WS- 
138A. However, at Air Force request, Douglas last week made an additional 
presentation in Dayton on second and third-place contenders, reported to be 
Northrop’s Nortronics Division and Hughes Aircraft Co. 


> Long-delayed Air Force decision in the Dyna-Soar competition is sched- 
uled to be made this week, although funds for the program in the Fiscal 
1961 defense budget probably will be well below those originally projected 
by USAF. Decision is expected to spread the work between the two com- 
peting teams—one headed by Boeing, the other by Martin-Bell. One 
reason behind the long delay was a Defense Department request that Air 
Force take a second look at the program, particularly the boosters, to find 
new ways of cutting over-all costs (AW Aug. 31, p. 27). Air Force also 
was asked to review its plans for internal management of the program 
within USAF. 


P Air Force is scheduled to make its final Fiscal 1961 budget presentation 
to Defense Department and Budget Bureau officials tomorrow. Announce- 
ment of program cancellations and cutbacks to fit the USAF program into 
its tight budget limitations are scheduled to follow shortly. 


> USAF Air Research and Development Command plans to study back- 
scatter ballistic missile detection techniques originally developed for Navy. 
At present, however, ARDC officials believe the best system may evolve 
from a combination of the Ballistic Missile Early Warning System 
(BMEWS) and the Midas detection satellite. Such a combination would 
permit one system to check on the other, as well as provide substantially 
earlier warnings than BMEWS alo i 
6 

> Studies of microwave attenuation in rocket exhaust streams are being 
made for USAF by Stanford Research Institute, Menlo Park, Calif., under 
a $225,000 contract related to the Minuteman ICBM program. 


Study requirements for a mobile version of the Minuteman, probably 
aboard railway flatcars, are now being pushed in an effort to accelerate the 
development phase of the mobile equipment already under contract with 
a number of firms (see p. 33). 


> National Aeronautics and Space Administration expects to have a new 
centrifuge in operation at Ames Research Center by the end of 1960. 
Centrifuge will be used for space flight control simulation under anticipated 
g levels. 


> Complete reversal of most current design philosophy on solid core nuclear 
rocket engines built around ver sh chamber pressures is being studied 
at Princeton University. According to the Princeton study, it may be 
possible to increase specific impul n these engines by 40% if chamber 
pressure is dropped to 2 psi. ‘This ild allow almost complete dissociation 
of the hydrogen propellant and lower molecular weight of exhaust gas to one. 
> Chance Vought Aircraft is proposing a space simulation facility to 
National Aeronautics and Space Administration that would combine simu- 
lation of a number of the stresses and conditions men are expected to 
encounter in space flight. 


cientific and technical team is cur- 
rently conducting about one third of its work for Defense Department's 
Advanced Research Projects Agency, mostly on the Saturn vehicle; 
one third for USAF on the Jupiter IRBM; the final third is divided 
between National Aeronautics and Space Administration and the Army, 
with NASA presently requiring of the effort than Army. NASA 
work primarily concerns the Redst boosters that will send manned 
capsules on short trajectories as t of the Project Mercury program. 


P Army Ballistic Missile Agency's 











Barden Precision SFRI-5 miniature bearings as used in a computer gear train, 


Specify BARDEN Precision miniature ball bearings 


pueyeseses Le hys) 


Precision-built computer gear trains must 
have uniformly low torque and minimum 
backlash; mounting surfaces for the bearings 
should be simple to manufacture. 


Barden Precision miniature-size bearings 
have the required low torque. Their low 
eccentricity and closely controlled radial play 
assure minimum backlash. Precision flanges 
provide accurate positioning surfaces and 
permit through-boring, eliminating the need 
for housing shoulders. 


Barden Precision miniature bearings are built 
to the same high standards of consistent 
quality as Barden’s larger instrument sizes. 


Barden Precisior: means not only dimensional 
accuracy but performance to match the de- 
mands of the application. 


Your product needs Barden Precision if it 
has critical requirements for accuracy, torque, 
vibration, temperature, or high speed. For 
less difficult applications, the predictable per- 
formance of Barden Precision bearings can 
cut your rejection rates and teardown costs. 


Write today for your copy of Catalog Sup- 
plement M1 which gives dimensions, per- 
formance and engineering data on Barden 
Precision ball bearings 4” O.D. and smaller. 


THE IBAARIDEWM corrorarion 


77 E. Franklin St., Danbury, Connecticut + Western office: 3850 Wilshire Blvd., Los Angeles 5, California 


SPECIFY BARDEN PRECISION BALL BEARINGS FOR: INSTRUMENTS © AIRCRAFT ACCESSORIES © COMPUTERS AND RECORDERS © MACHINE TOOL AND TEXTILE SPINDLES © OTHER PRECISION APPLICATIONS 








USAF-Industry Relations 


Lt. Gen. W. F. McKee, vice commander of the Air 
Materiel Command, has called on industry to avoid any 
association with Air Force procurement officials that 
could be interpreted as an attempt to influence the lat- 
ter’s decisions on the award of defense contracts. 

Speaking to a group largely composed of industry rep- 
resentatives at the annual Air Force Assn. convention 
and with the recent “munitions lobby’ probe of the 
House Armed Services Investigating Subcommittee obvi- 
ously in mind, Gen. McKee said: 

“Civilian businessmen in their dealing with each other 
take for granted many courtesies, mutual favors and so 
forth which are a normal aspect of public or customer 
relations. In our necessarily close working re! tionship 
between Air Force and industry personnel, it is some- 
times easy to forget that some of these courtesies can be 
misinterpreted to the detriment of our urgent mission. 

“Our Air Force people do not expect, and cannot 
accept, ‘plush’ treatment beyond the cooperation and 
assistance which our mutual respect and common purpose 
dictate. Moreover—even when there is no question of 
an attempt to influence procurement—public censure of 
non-essential ‘trimmings,’ which must inevitably find 
their way into the total defense bill, is justifiably sharp 
in these times. 

“By avoiding all occasion for this kind of criticism,” 
Gen. McKee concluded, “industry can do much to retain 
public confidence and support in the vital work before 
us. 


Hebert’s Shadow Over Miami 


Long shadow of the Hebert committee’s investigation 
of relations between the defense industry and military 
officers also chilled the usually elaborate industry enter- 
tainment program for USAF officers, both active and re- 
tired, attending the annual Air Force Assn. convention in 
Miami Beach. Only big parties were staged by corpora- 
tions with heavy non-defense business such as Westing- 
house, General Electric and General Motors. Among 
defense contractors picking up the tab for official Air 
Force Assn. entertainment were Pratt & Whitney Air 
craft, Martin Co. and Burroughs Corp., lunch and break- 
fasts; Luria Engineering Co., printing; Republic Aviation, 
International Business Machine Corp. and Avco, recep- 
tions and official hospitality suites. 


Industry Criticism 


Meanwhile, at least one member of the House Armed 
Services Subcommittee recently designated to make a 
thorough study of military procurement law, already has 
leveled his sights at industry. In a speech on the House 
floor, Rep. William Bray (R.-Ind.) said: “Frankly, I am 
disappointed in the selfishness and unfairness demon- 
strated by certain corporations and individuals . . . 

“The product is often a plane or missile which not 
only has never been produced, but is only on a drawing 
board in a vague sort of way. It is difficult to avoid 
favoritism in the letting of such a contract and it is 
still more difficult to bargain as to price, for neither the 
government nor the maker can know the eventual cost . . . 

“As for retired generals and admirals, the specialized 
training and experience of these gentlemen is often 
greatly needed by the defense contractors. On the other 
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hand, a defense contractor may employ a retired officer 
purely for his influence. 

“These problems are very real and are arousing just 
criticism.” 

The subcommittee headed by Rep. Carl Vinson 
(D.-Ga.) was directed to make the study by a provision 
of legislation extending the renegotiation law (AW July 


27, p- 25). 


Scientific Manpower 


The House Science and Astronautics Committee last 
week called upon the Administration to submit specific 
proposals for legislation that would improve the nation’s 
scientific manpower program. At the same time, the 
committee recommended that the National Science 
Foundation “‘seriously and carefully scrutinize its total 
mission, budget and organizational structure to ascertain 
if more empha may not profitably be given to its 
scientific manpower programs.” 


Airlines and Alcohol 


1 of bills, some of which are still pend- 
ing in Congress, that would ban the serving of alcoholic 
beverages aboard scheduled airline flights are attracting 
small attention this year and are failing to draw any 
support from the Federal Aviation Agency. In response 
to the latest congressional plea that a regulation be passed 
prohibiting a passenger from imbibing in flight, FAA 
Administrator E. R. Quesada took a strong stand on the 
issue and said there was no evidence that the “practice 
of serving alcoh¢ beverages” on airline aircraft affects 
the safety of flight operations. He admitted there have 
been incidents that could have had an adverse effect upon 
safety but addec 

“These have been caused by passengers who drank 
from their own bottle during the course of the flight, or 
by those who had consumed a considerable quantity of 
alcohol prior to boarding the flight.” 

FAA has proposed a rule that would prohibit the con- 
sumption of any alcoholic beverages by passengers in-flight 
that are not served aloft by the airline and would prevent 
the serving of liquor by the air carrier to any passenger 
d or appeared intoxicated. 


The annual ras 


who was intoxi 


Khrushchev on Armaments 


Soviet Premier Nikita Khrushchev, due to arrive in 
Washington tomorrow, leveled a final blast at Western 
defense forces before leaving Moscow and reiterated his 
intention of keeping Soviet military units in a “high 
degree” of readi1 In a speech to graduates of USSR 
armed services academies, Khrushchev said: 

“ef Not we let our attention stray from such 
unpleasant fact the continuing armaments race, the 
existence of a large number of military bases around the 
Soviet Union, and the provision of West German revenge- 
seekers with atomic weapons. Under these conditions 
we are duty bound to strengthen the armed forces in 
every way and maintain them in a state of a high 
degree of military preparedness. ‘The Communist Party 
and the Soviet government are showing constant con- 
cern for strengthening the defense potential of the coun- 
try. They are doing everything possible to maintain 
the armed for m the level of present-day demands.” 

—Washington staft 
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Industry Warned to Cut Costs, Overhead 


USAF procurement officials plan closer scrutiny of 
contracts; foresee decline in airframe firms. 


By Cecil Brownlow 


Miami Beach, Fla.—Decline in the total number of airframe companies and 
a resulting drop in over-all aircraft industry employment is forecast by top Air 
Force procurement officials in view of spiraling weapon system costs, current 
hold-the-line budget policies and progressively shorter production runs. 

This forecast is coupled with a warning to industry as a whole that USAF 
is planning tighter scrutiny of cost estimates in negotiated contract procedures 
and a closer look at prime contractors’ supervision over their subcontractors. 


Cost reduction, including an across- 
the-board cut in facility overhead and 
excess employes, will play an increas- 
ingly important role in an individual 
company’s probability of survival and 
capability of attracting large contracts. 


Cost Criticism 


These blunt forecasts, coupled with 
a plea to industry to work with the Air 
Force in overcoming mounting con- 
gressional criticism of its contract pro- 
cedures, were made by Donald R. Jack- 
son, deputy to the assistant Air Force 
secretary for materiel; Lt. Gen. Mark 
E.. Bradley, Jr., deputy chief of staff for 
materiel, and Lt. Gen. William F. Mc- 
Kee, vice commander of the Air Mate- 
rie) Command, at the annual conven- 
tion of the Air Force Assn. here. 

Jackson said flatly that, while the 
total value of Air Force contracts prob- 
ably will not decline, “in my mind there 
will be a reduction in the airframe in- 
dustry as it has been known in past 
years. 

Asked to estimate the number of 
companies he expects to survive what 
was termed the “rough and tough 
struggle ahead,” Jackson said “this will 
depend upon the companics them- 
selves.” 

Later, in reply to another query, Gen. 
Bradley told the delegates that the out- 
look for avionic firms is brighter than 
that for the traditional airframe com- 
panies. Bradley said: 


Avionic Trend 

“I dont know if there is enough 
(work) for all the electronic capability 
there is, but certainly the trend is 
toward electronics and away from the 
old airframe type of thing.” 

Warning that the “good old days” 
of long production runs “are gone for 
ever,” Gen. Bradley also charged that 
industry is “wearing rose colored 
glasses” in continuing to keep excess 
employes on the payroll in anticipation 
of attracting future business. Industry, 
he said, “ought to clean out its whole 
force from one end to the other to get 
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in line with what we do have to offer” 
in the way of contracts. 

Detailing the cost conscious days 
ahead, USAF procurement officials also 
told the delegates: 

e Ability to control costs will play a 
major role in a firm’s success in obtain- 
ing contracts as competition becomes 
“even keener than in the past,’ accord- 
ing to Jackson, who said the stringent 
Fiscal 1960 and 1961 Air Force budgets 
pose “monumental problems.” He 
warned that prime contractors must 
prove their ability to control the costs 
of their subcontractors as well as their 
own costs. 

e Pricing of subcontractors, Gen. Mc- 
Kee said, has become in some instances 
“a weak link” in weapon system pro- 
curement. “To put it bluntly,” he 
added, “certain primes” have failed to 
spend Air Force funds “‘as carefully as 
they spent their own in_ bargaining 
with subcontractors. This was com- 
pounded by the failure of our Air Force 
people to exhaustively double check 
cost data at that level.’”” McKee said the 
Air Force is developing an extensive 
program to improve subcontract man- 





F-108, B-70 Outlook 


Miami Beach, Fla.—North American 
Aviation’s Mach 3 B-70 bomber program 
probably will receive relatively strong 
financing-and its F-108 long-range in- 
terceptor counterpart little if any—in the 
Fiscal 1961 defense budget, according to 
Air Force officials at the Air Force Assn. 
convention here. 

Lt. Gen. Bernard A. Schriever, com- 
mander of the Air Research and Develop- 
ment Command, formally denied reports 
that the F-108 has been dropped from 
the USAF program because of budget 
limitations but admitted that “we are 
looking for ways and means of cutting 
down the cost.” The B-70 is being given 
higher priority, reportedly at the in- 
sistence of Gen. Curtis E. LeMay, 
USAF vice chief of staff. 











agement, including increased use of 
audits to obtain back-up information. 
e Certificates of accuracy attesting to 
the accuracy of information and cost 
figures supplied by primes in incentive 
contract negotiations will be require: 
in the future, according to Gen. Bra 
ley. “It should not be necessary for on 
partner (USAF) to require signed certi- 
ficates attesting to the accuracy and cur- 
rency of cost information,” Bradley 
said. “However, it now appears from 
the facts furnished by the General Ac- 
counting Office that we will have to 
require a certificate of accuracy.” A 
series of overpricing charges has recently 
been made by GAO in congressional 
testimony (AW June 8, p. 26). 
e Similar certificates also will be re- 
quired, Gen. Bradley said, from all first 
tier subcontractors where the sum in- 
volved is over $100,000 and where there 
is no effective competition. This re- 
quirement will be made in a forthcom- 
ing revision of the Armed Services Pro- 
curement Regulations. 
¢ Companies named in team proposals 
submitted by industry in weapon system 
competitions can and will be changed 
by Air Force negotiators, Jackson said. 
“The government must reserve the right 
to select from all proposals those sub- 
svstems which will best meet the re- 
quirement for a complete weapon sys- 
tem. From our experience to date with 
team proposals, we believe there will be 
very few cases of team alignment being 
supported by inter-company legal agree- 
ments, and we see no need for these 
legal alignments.” Maj. Gen. W. A. 
Davis, director of Air Materiel Com- 
mand procurement and production, told 
the group that companies have been 
“scrambled” on “two or three occa- 
sions” in the team-proposal contracts 
that have been let thus far. These in- 
clude the WS-138A air launched ballis- 
tic missile contract (AW June 29, p. 17) 
and the Minuteman intra-site competi- 
tion (AW July 6, p. 26). 
e Contracting with small business will 
be increased in an effort to cut costs 
and carry out USAF’s responsibility to 
Congress “to help keep our economy 
strong” by distributing the workload, 
Gen. Bradley said. 
e Maximum use of USAF facilities anc 
capabilities will be made whenever pos- 
sible—particularly in the fields of train- 
ing and maintenance—before contract- 
ing with civilian firms. This policy was 
spelled out in a recent directive issued 
by Air Force Chief of Staff Gen. 
'homas D. White. Because of the 
dollar shortage, Gen. Bradley said, 
“we've been told to do everything that 
we can” before seeking industry help. 
Discussing the need for trimming 
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over-all costs on the part of industry, 
Gen. Bradley said that, while produc- 
tion runs and direct labor hours have 
decreased in the move toward advanced 
weapon systems and fewer end items, 
“overhead expense, especially engineer- 
ing, is either not declining at all or is 
not declining proportionately.” He 
added: 

“Why is it that overhead costs are 
not coming down as they should? I 
think the reason is that industry toler- 
ates the overhead. It is basing the con- 
tinuing of such overhead costs not on 
firm business plus adequate R & D, but 
on the hope of future business. 

“We have to become accustomed to 
the thought that production runs are 
not going to increase again. We're not 
going back to the good old days. 

“. . . Neither industry nor the Air 
Force can run the risk of such unneces- 
sary expenses.” 

Reduced overhead, reliable and ac- 
curate information when negotiating 
contracts and the definitization of letter 
contracts without “undue delay” were 
termed by Gen. Bradley as the three 
principal areas in which industry can 
aid the Air Force in “improving our 
position before Congress.” 

“IT am keenly aware of the fact,” he 
said, ‘‘and I am sure you are too, that 
the Appropriations Committees of both 
Houses of Congress seem to be con- 
vinced that the Air Force and industry 

. are not managing the defense dol- 
lar as well as we might. We have only 
to look at the reports of the Senate 
Appropriations Committee for the past 
two fiscal years to see why I say this. 

“In both cases, the committee ex- 
pressed grave concern over spiraling 
defense costs. This year, the House Ap- 
propriations Committee made a 1% 
across-the-board slash in the amount 
appropriated. The purpose of the slash 
was to obtain improved management of 
funds. 

“The final defense appropriations 
approved by Congress carried a 4% 
reduction in funds.” 

In addition, Gen. Bradlev indicated 
that General Accounting Office charges 
of overpricing have shown the need for 
certificates of accuracy since, he said, 
“inaccurate or out-of-date information” 
supplied by contractors to the Air Force 
“defeats the purpose of the incentive 
type contracts.” 

Demanding early definitization of let- 
ter contracts, also a sore point with 
GAO and congressional committees, 
Gen. Bradley said some contractors 
have been reluctant to disclose infor- 
mation to Air Force auditors and price 
analysts and, as a result, “negotiations 
over price are lengthy and time-con- 

are 
suming. 

“I think it is important,” Gen. Brad- 
ley said, “for contractors to recognize 
that these delays cost them money. For 
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example, as long as a letter contract is in 
effect, the contractor is paid 70% prog- 
ress payments. However, if this con- 
tract is definitized as a cost type con- 
tract, the contractor gets 80% of the 
allowable items of cost. That’s a 10% 
spread in financing which should not 
be overlooked.” 

Jackson outlined the Air Force 
“make-or-buy” policy which has been 
recently standardized whereby USAI 
“insists” on a joint review with the 
weapon system contractor of his manu- 
facturing plan. 

Under the regulation, (Air Force 
Procurement Instruction 53-101), prime 
contractors holding cost-reimbursement 
and redeterminable contracts of mort 
than $350,000 or fixed-fee contracts re- 
quiring additional government-fur 
nished facilities are required to submit 
their “‘make-or-buy” proposals in 
vance of negotiations. 

The proposal must define the con- 
tractor’s manufacturing plan, describing 
the major components, assemblies and 
subsystems the firm expects to manu 
facture in its own plant and _ those 


which it plans to place with subcon- 
tractors. 

“We want to establish this ‘make-or- 
buy’ structure before a contract is let,” 
Jackson said, “because of its obvious im- 
pact on the over-all cost, quality and 
delivery of the product and on the 
possible requirement for government- 
furnished industrial facilities. 

“In addition, we want to assure our- 
selves that existing capabilities, includ- 
ing small business concerns, will be 
used to the maximum feasible extent, 
and that the prospective prime con- 
tractor is not planning to use this con- 
tract as a means of expanding into new 
areas of production where adequate sub- 
contracting capacity exists. The pro- 
posed ‘make-or-buy’ structure is a sub- 
ject for negotiation and, when agreed 
to, is attached as an exhibit to the con- 
tract. 

“The prime contractor may make 
changes in the structure, but he must 
advise of his intentions in advance, 
which gives us an opportunity to assess 
the change and object, if occasion war- 
rants.” 


Bids Sought to Build Atlas Silo 


Vandenberg AFB, Calif.—Research 
and development work required t« 
ploy the Atlas intercontinental ballisti 
missile in unitary concept (AW Ma 
25, p. 102) has been initiated with a 
call for bids by Los Angeles District, 
Corps of Engineers, for construction of 
a silo here following last Wednesda 
successful military-manned shot (s 
32). In this, missiles would he Geplo 
individually, with onc inissile in an u 
derground silo and its launch conti 
center as a unit, rather than threc 
siles and launch control centers 
the ground. 

Bids were to be due last Friday. H 
ever, plans and specifications for 
$750,000 job were not available as 
as intended, raising the possibilit 
the bid opening would be delaved 

Work involved in this bid cal 
cludes excavating for the silo, which 
to be 164 ft. deep and 50 ft. in di 
ter, plus installation of 90 tons of 
beams, 24,000 sq. ft. of gunite, + 
cu. yd. concrete for shaft lining 
14,000 cu. vd. of shaft excavation 
75,000 cu. yd. of open cut excavat 

Work on the project was t 
started within five calendar davs of 
ceipt of written notice to proceed 
was to be completed within 120 
endar days after receiving the noti 
proceed. Size of the job and dat 
lowed indicate work would be pu 
at a high rate, more than one shift 
day and working seven days per v 

Design details were not comp 
firm for this installation but thi 
was known—the facility calls for 


one room in addition to the silo, a 
launch control room just off the shaft. 
Also, an elevator is to be incorporated 
to lift the missile to the surface for 
launch. 

Depth of the shaft is such that the 
eiurage facilities for liquids and gases 
attendant to an Atlas launch are stored 
at bottom of the shaft. These equip- 
ments are to be designed to absorb the 
heat and blast from the missile at 
launch, rather than being remoted to 
adjacent areas or located in a separate 
compartment off the main shaft. 

Use of the elevator system was de- 
cided upon when it became apparent 
that acoustic vibration would pose a 
major problem which could very well 
lead to a requirement for redesign of 
components and systems for the missile. 
Since time is important in the effort, it 
was indicated that the best procedure 
was to avoid this problem by raising the 
missile to the surface for firing. 

Hinged concrete doors will cover the 
silo on top. 

Current plans do not call for investi- 
gation of use of storable propellants in 
this facility. Not enough research and 
development has yet been accomplished, 
it was learned, to either establish or 
rule out feasibility of these propellants, 
and this work will be in progress while 
other testing is being done at this silo. 
However, it is quite possible that these 
propellants will be used later. 

Essentially this facility will be used 
to check out the missile in its new un- 
derground environment, a research and 
development effort to begin with. 
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BRITISH HELICOPTERS at Farnborough are, left to right, Westland Westminster; Westland Wessex; Westland Whirlwind powered by 
de Havilland Gnome; civil version of Westland Whirlwind; Westland Widgeon; Saunders-Ro¢ P.531, and Saunders-Roe Skeeter. 


Aerobatic Rivalry Highlights Farnborough 


By David A. Anderton 


Famborough—Roval Navy and Royal 
Air Force aerial rivalry in spectacular 
flight demonstrations provided the 
major highlight of this 20th Society of 
British Aircraft Constructors flying dis- 
play and exhibition. 


Vickers Supermarine Scimitars of 
Royal Navy’s 807 squadron concluded 
their low-level demonstration aerobatics 
and simulated missions with a landing 
routine that shook even the most so- 
phisticated observers. Two Scimitars 
landed on the downwind end of the 


runway and continued their rollout 





between aerials of 100 wavelengths. 


five to plus six magnitude. 


calibrate the camera’s orientation. 





British Interferometers Track Satellites 


Farnborough, England—British Ministry of Supply laboratories are tracking U. S. 
and Soviet satellites with interferometer systems and a camera of their own design to 
gain experience in the development and use of tracking equipment. 

Royal Aircraft Establishment here developed the interferometers and Royal Radar 
Establishment at Malvern, Worcestershire, developed the camera. First interferometer 
was developed and put into service in time to track Sputnik I late in 1957. 

Royal Aircraft Establishment built interferometer systems to monitor 20 and 40 
mc, and designed one for 108 mc. which was engineered by Ferguson Radio Corp. 
They are in use at Lasham, Hampshire, and at Slough, Buckinghamshire. 

Interferometers measure radio frequency phase difference of signals received at each 
diagonal pair of four widely spaced aerials placed at the corners of a ground square. 
Phase difference can be measured to an accuracy of better than one degree which 
corresponds to a bearing accuracy of six seconds of arc for a separation distance 


Second set of aerials spaced closer than the first is used to resolve phase ambiguities. 
Camera is designed to give individual positions of a satellite to plus or minus three 
seconds of arc with a timing accuracy of one millisecond. Limiting brightness is plus 


Camera is fixed, photographing the track of the satellite against a star background. 
Shutter is closed momentarily by electrical pulses at half-second intervals, with the 
shutter operation timing determined by a crystal-controlled clock. By programing the 
camera to omit selected pulses, gaps can be produced in the recorded trail that afford 
recognition of the time at any point of the trail. Star position times are identified by 
similar time marking of their trails before and after the transit of the satellite to 








downwind while a third Scimitar came 
in upwind on final approach. The two 
on the runway folded their wings just 
in time for the third to touch down be- 
tween them. The Farnborough runway 
is not much wider than three Scimitar 
spans. 

Black Hawker Hunters. of the RAF’s 
111 squadron used 16 planes in two 
teams, one of nine and one of seven 
planes, and concluded with a 16-man 
arrowhead formation which looped and 
then broke up again for two separate 
bomb-bursts, one downward out of a 
loop and one upward in climb. 

Service participation of this type has 
been an increasingly large proportion 
of recent Farnborough displays for two 
reasons. First, the aircraft industry 
wants to show off its designs in service 
use, and second, the increasing empha- 
sis on missiles leaves fewer airplanes 
each year for flying displays. 

Service Participation 

Other service participation included 
the flypast of three Avro Vulcans and 
three Handley-Page Victors of Bomber 
Command, nine Gloster Javelins of 
Fighter Command, and a mixed group 
of Transport Command planes. 

Newest of the British military aircraft 
on display was the Blackburn NA.39 
strike aircraft, designed for low-level as- 
sault under the minimum altitude for 
radar detection. 

Major interest in missiles centered 
around a one-fifth scale model of the 
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British intermediate range ballistic mis- 
sile, the de Havilland Blue Streak. 

Missile display was dominated by a 
Black Knight test vehicle, mounting a 
short solid-propellant second stage. 

Blue Streak was shown in model form 
on the de Havilland stand. Height of 
the missile is about 70 ft., diameter is 
10 ft. Powerplant is a pair of Rolls- 
Royce-built engines based on develop- 
ments of the Rocketdyne unit used in 
Thor, Jupiter and Atlas. Estimated 
thrust now being obtained from each 
engine is close to 200,000 Ib. 


Other Missiles 


Other missiles shown included: 

¢ Bristol Bloodhound anti-aircraft 
weapon system powered by a pair of 
Bristol Siddeley Thor ramjets. The 
Bloodhound now is in service with the 
RAF’s 264 squadron, a former night- 
fighter outfit. Crews from the squad- 
ron have fired the missile at the Aber- 
porth Range in Wales. Hits have been 
registered against Meteor and Canberra 
aircraft at Woomera at altitudes up to 
50,000 ft. 

¢ English Electric Thunderbird, a solid- 
propellant anti-aircraft missile in use by 
the British army. Thunderbird is under 
further development and its advanced 
version will probably be procured for 
the army. 

e Short Seacat short-range surface-to- 





Sedov IAF President 


London—One of Soviet Russia’s lead- 
ing space scientists, Prof. Leonid I. 
Sedov, was elected president of the In- 
ternational Astronautical Federation at 
its 10th Congress (AW Sept. 7, p. 26). 
Sedov is chairman of the USSR Acad- 
emy of Sciences’ 27-man commission on 
interplanetary communications. 

Sedov’s election may strengthen the 
possibility that a future congress will be 
held in Moscow although past efforts to 
arrange for a meeting there have failed. 
Next year’s meeting will be in Stock- 
holm. 

Russia first participated in an IAF 
congress in 1955 when Sedov and Prof. 
Kyril Ogorodnikoy attended as observ- 
ers. In 1956 Sedov attended as a dele- 
gate and was elected a vice president, 
reflecting an attempt by IAF to retain 
an international flavor and avoid any 
appearance of domination by Western 
countries. Sedov has headed the delega- 
tion and been re-elected vice president 
each year since then. 

This year’s congress named Dr. Theo- 
dore von Karman head of a committee to 
explore the problems of creating an in- 
ternational academy of astronautics. The 
space law consortium, held in conjunc- 
tion with the congress, approved crea- 
tion of an international institute of space 
law. 
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air missile under development for the 
Royal Navy, shown on a multiple 
launcher made by Rose Bros., Ltd. The 
Seacat is powered by a solid-propellant 
rocket. 

e Armstrong-Whitworth Seaslug, sur- 
face-to-air missile which will be the 
standard medium-range anti-aircraft 
weapon for the Royal Navy. Seaslug 
was shown in a prototype launcher of 
light trusswork which will be used es- 
sentially intact as the operational ship- 
board unit. 

e De Havilland Firestreak, shown for 
the first time with its infrared fusing 
system partially revealed. Two rings of 
triangular openings, just behind the op- 
tically-flat paneled head, have infrared 
detectors which pick up target emana- 
tions and by solving the triangulation 
problem, give a proximity signal to the 
fuse and set off the warhead. 

New engines on display in mockup or 
finished form for the first time at Farn- 
borough included: 

e Bristol Siddeley BE.58 ducted fan 
engine mockup showing the fan unit 
forward. Engine is rated at 14,500 Ib 
of static thrust for a weight of 2,600 Ib 
and a thrust-weight ratio of 5.6. Sea 
level static fuel consumption is 0.572 
lb./Ib./hr., and at cruise conditions at 
36,000 ft., the company says the sf 
is about 0.8 Ib./lb./hr. Cold-flow ratio 
for this engine—the amount of cold air 
passed through the fan compared wit! 
the amount that goes through the cor 
bustion cycle inside the engine—is bi 
tween 1.5 and 2. 

© Rolls-Royce RB.141 mockup showed 
the general outline of this bypass en- 
gine scheduled to start running n 
month. Production engines of 14,300 
lb. thrust rating are expected to | 
available from the beginning of 1962 
This engine is similar to, but larg 
than, the RB.163 which will be rated 
10,100 Ib. and will power the DH-121 
(AW Aug. 31, p. 40). 

@ Rolls-Royce RB.146 Avon, shown in 
finished form. This engine is the latest 
in the long line of Avons that start 
out around 7,000 Ib. of thrust. C 
rent rating of the RB.146 is 13,200 
without afterburning. 


Hovercraft Flight 

Biggest curiosity in the flying display 
was the Saunders-Roe Hovercraft, buil 
by that firm for the National Res 
and Development Council. 

The Hovercraft took off in a cl 
of dust, glided down the runway 
about one foot off the ground, and re- 
turned to pick up a load of 20 Royal 
Marine commandos. 

Avro Vulcan B. Mk. 2 provided « 
of the main thrills of the day with 
very steep climbout after a short tak 
off, urged skyward by the thrust of 
four Bristol Siddeley Olympus Mk. 2 
engines. These engines are rated at 17 


] 
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BLUE STREAK model is one-fifth scale; 
nose cone shown does not represent final 
configuration. Blue Streak is 70-ft. long; 10 
ft. in diameter. 
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SAUNDERS-ROE Hovercraft, built for National Research and Development Council, is test vehicle used to prove out air cushion lift 
principle. During Farnborough demonstration 20 Royal Marine commandos were carried in addition to the usual two-man crew. 
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WESTLAND WESTMINSTER lifts a decked section of a new prefabricated bridge now 
under development for British army engineers. 
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000 Ib. thrust each without afterburn- 
ing, but a similar engine on the Bristol- 
Siddeley stand has been run at 33,000 
lb. thrust with afterburning. Engines in 
the Vulcan probably are delivering 
something on the order of 25,000 Ib. 
thrust each with afterburning. 

Blackburn NA.39 in flight showed 
unusually tight roll characteristics, with 
no indication of wallowing or altitude 
loss. Plane uses short-span inboard flaps 
for landing, supplemented by drooping 
ailerons to give a full-span flap with two 
different deflections. 


Flying Highlights 

Other highlights of the flying display: 
¢ Minimum-space acrobatics by Ran- 
ald Porteus, in an Auster Aiglet trainer. 
Porteus has been exciting the crowds at 
Farnborough for at least a decade with 
impeccable aerobatics done in what 
seems like a 100-yd. cube of sky, com 
ing out at an impossible height and 
attitude and then making steep slips 
right and left on to the runway and 
continuing down the runway alternately 
touching left and right wheels. 
e Bill Bedford, Hawker’s chief test 
pilot, spinning a_ two-seat Hunter 
through more than 10 turns, trailing 
white smoke in a corkscrew against the 
blue sky. 
e Blowout of the drag chute of the 
English Electric P.11 trainer—basically 
a two-seat Lightning—during the flying 
on opening day. R. P. Beamont, who 
had just completed his usual spectac- 
ular series of low-level high-g turns, 
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HOVERCRAFT rises off runway during ground effect demonstration at Farnborough ift uses a peripheral jet air momentum curtain 
to seal the supporting air cushion (AW June 29, p. 64). Powerplant is a 435 hp. Aly engine. 
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BRISTOL 192 twin-rotor helicopter airlifts a Bristol Bloodhound anti-aircraft mis: ts transporter stand. Bloodhound now is in 
service with a Royal Air Force squadron and has registered hits at 50,000 ft. dur igs at Woomera, Australia, range. 
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Black Knight Re-Entry Tests 


fully four times out of four tries and has launched separating nose cones on two 
of these flights. At least one cone re-entered from an altitude above 500 mi. at a 
speed of more than 12,000 fps. and was used as a materials test vehicle. It was 
displayed for the first time at the Society of British Aircraft Constructors’ flying 
display and exhibition. (see p. 123). 

Black Knight, developed by the Royal Aircraft Establishment and Saunders-Roe, 
Ltd., is used to study re-entry heating and dynamics for Britain’s longer range 
de Havilland Blue Streak missile. This vehicle, generally believed to be a 1,500-mi. 
missile, appeared for the first time in a one-fifth scale wooden model accompanied 
by the statement that it will have a range of several thousand miles. 

Since the single-stage Black Knight already has re-entered nose cones at more than 
12,000 fps., it is possible that the two-stage version now under development may be 
intended to re-enter cones at the higher speeds encountered by missiles with inter- 
continental range. Black Knight's second stage will be a new solid propellant engine 
and will give its payload “very considerable increases” in velocity at burnout, accord- 
ing to the Ministry of Supply. 

All four Black Knight flights have been near-vertical shots made over the 
Woomera, Australia, range. All cones have been heavily instrumented and have 
gone through the full flight sequence except that the first two cones were not 
intended to separate. All have been recovered from the Australian desert, using range 
instrumentation and guidance data for location. Cones carried no recovery aids for 
use after they had landed. 

The nose cone displayed was separated as the vehicle ascended. The metal nose 
cone itself was not intended as an, experimental shape. but only as a vehicle for four 
blocks of material, apparently of some ablating substance, that were fastened 90 deg. 
apart around the large end of the cone. Heat pattems bummed onto the metal cone 
around the blocks indicated that each block may have been made of a different 
material and may also have had different shapes which might have been small-scale 
models of experimental re-entry configurations. 

Production model of the Bristol Siddeley Engines, Ltd., Gamma 2 rocket engine, 
which powers the Black Knight, was displayed for the first time. Its thrust was 
listed by the company as 16,400 Ib. at sea level and almost 19,000 Ib. at altitude. 
The four-chamber engine uses four turbopumps and burns kerosene and high test 
peroxide. 

Blue Streak-Black Knight combinations have been proposed for space launchings 
but Ministry of Supply representatives would not comment on the likelihood of 


their being adopted. 











completed his rollout, swerved off the 
runway to avoid some vehicles blocking 
the end, and continued the run on the 
ground until the energy ran out. The 
plane and Beamont were flying the 
next day—there was no damage to 
either. 

Only order announced during the 
show was from the Indian government 
for two squadrons of Armstrong Whit- 
worth Mk. 6 Sea Hawks estimated at a 
value of about $5 million. 


Rotodyne Support 

Fairey Aviation, Ltd., announced 
that the Ministry of Supply has agreed 
to underwrite the development of its 
VTOL Rotodyne airliner into an ad- 
vanced version powered with Rolls- 
Royce Tynes instead of the present 
Napier Eland 3 gas turbine engines. 
Fairey also said that British European 
Airways has decided to begin negotia- 
tions to buy six Rotodynes (AW Jan. 
12, p. 45), with a prospective total 
order of 20 in sight. A military ver- 
sion of the Rotodyne also is under ne- 
gotiation. 
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There was considerable optimism 
among the British engineers and tech- 
nicians attending the show on the pre- 
view and opening day, based largely on 
an intangible feeling that the industry 
is shaking down into a pattern. Evi- 
dence points to some _ increasing 
strength in the British industry as a re- 
sult of the forced transition from its 
scattered postwar state into financially 
strong and technically capable working 
groups. 

On a corporate level, these groups 
have strengthened the financial posi- 
tion of the companies involved, and 
have provided more facilities for de- 
velopment and production than sepa- 
rated companies have afforded singly. 

At a technical level, the working 
teams have provided the large numbers 
of first-class engineers and designers 
needed to tackle the complexities of to- 
day’s weapon systems. 

Whether this new strength in the 
industry is a long-term revitalization or 
simply a short renaissance will not be 
known for several years when the te- 
sults of current export and sales drives 


pay off. Biggest problem facing the 
industry now is to find among the new 
products at this year’s Farnborough 
display another Viscount, Hunter or 
Canberra, and another Avon or Dart 
powerplant. 


All-SAC Crew Fires 
Initial Atlas ICBM 


Vandenberg AFB,  Calif.—First 
launching of an Atlas intercontinental 
ballistic missile by an all-military crew 
last week moved the Convair missile a 
step closer to operational capability. It 
also was the first time an Atlas was 
launched from this West Coast missile 
base. The missile roared aloft and 
headed on a westward path. 

Originally, the shot was scheduled to 
be closed to the press on orders “from 
high authority.” 

Last minute reversal of this decision, 
was not made known to the press until 
less than two hours before the actual 
launch time. 

Atlas impacted 4,480 stat. mi. from 
Vandenberg, near Wake Island, and 
reached a peak altitude of 500 mi. dur- 
ing trajectory. 

Atlas fired here is designated SM-65. 
The stage-and-a-half missile is designed 
to deliver a nuclear warhead over a 
distance of 5,500 naut. mi. Height of 
the missile is 82.5 ft., launch weight 
250,000 lb. Two Rocketdyne booster 
engines, fueled by liquid oxygen and 
RP-1, lift the missile well into its 
trajectory, followed by firing of a sus- 
tainer engine which accelerate the ve- 
hicle to 15,000 mph. 

Two sm ill vernier rockets are then 
used to “trim” the speed to the exact 
magnitude desired. 

After completion of the powered 
phases of flight, the re-entry vehicle is 
separated from the structure, the vernier 
engines shut down and ballistic portion 
of the flight commences. 


Working Teams 

Seven Air Force bases have been se- 
lected for launching Atlas ICBMs: 
Francis E. Warren, Wyoming—Schil- 
ling and Forbes, Kan.; Vandenberg, and 
Offutt and Lincoln, Neb. 

The firing here followed four suc- 
cessful Atlas flights at the Atlantic Mis- 
sile Range since last July 21. 

Gen. Thomas Power, SAC com- 
mander, called it a “historical event” 
and added, “it adds to SAC’s deterrent 
posture. One of our major missions is 
to deter war. To the extent that the 
Atlas has been turned over to us and we 
have successfully fired it, the Atlas is 
operational.” 

He added, ‘“‘of course, we will have 
some tidying up to do before we can 
say the Atlas is ready for any emer- 
gency.” 


AVIATION WEEK, September 14, 1959 





First Details of Minuteman Configuration 


External configuration of Minuteman 
solid-propellant intercontinental ballis- 
tic missile, already fixed within relatively 
narrow limits, will be about 55 ft. long 
from nozzle to nose tip, including three 
rocket stages plus a guidance and control 
section just behind the nose cone, 
shown in the accompanying artist’s 
sketch. 

First stage will be about 25 ft. long, 
about 5 ft. in diameter, comprising the 
largest single solid-propellant grain ever 
cast (AW Aug. 3, p. 93). First stage ex- 
haust scheme anticipates four nozzles, 
each about 15 in. in diameter, incor- 
porating a movable arrangement for 
thrust vector control. Arrangement of 
nozzles in base of first stage is detailed 
in the sketch on p. 34. 

Inter-stage separation could be 
achieved with various explosion tech- 
niques, but one method receiving con- 
centrated attention is to use shaped 
charges on the inside of the structural 
fairings between stages. 

Plan probably is to disperse Miuute- 
man underground silos in remote areas 
in a radial pattern at a reasonable dis- 
tance from a hub location serving as the 
missile assembly site. Mobile propellant- 
loading trucks are being considered for 
development in connection with this 
scheme. Depending on the nature of 
terrain and other factors, one missile 
assembly site might be keyed to six or 
seven silo areas. 

Complementing the fixed silo launch 
sites, Minuteman is scheduled to have 
mobile launch capability by bedding 
and launching the huge solid-propellant 
weapon on special motor trucks and 
also on railway boxcars or flatcars for 
relative invulnerability stemming from 
ability to move around. Procurement 
procedures for these mobile bases al- 
ready has been instituted. 

One concept for mobility for firing 
ballistic missiles from railroad spurs, 
sidings or main line has been disclosed 
jointly by ACF Industries, Inc. and 
American Machine & Foundry Co. (see 
schematic, p. 3+). The mobile boxcar 
missile launcher consists of a support 
boom and platform, pivoted at a trun- 
nion located 10 ft. above floor level 
and a gin pole pivoted about 20 ft. from 
the trunnion at floor level. 

The pole carries the cable as it ele- 
vates. Cable is attached to the boom 
about 40 ft. from the trunnion. With 
the winch located in the launcher car, 
a second gin pole would be required, 
extending horizontally out of the rear 
end of the car at floor level. 

Propellant deterioration characteris- 
tics in environmental storage are being 





ARTIST'S SKETCH of Minuteman solid propellant ICBM fired from remote underground 
studied since these physical properties sites (see lower left) shows configuration of the weapon—three stages, guidance section and 
will be vital considerations in the plan nese cone, as it probably will emerge from the development phase. 


AVIATION WEEK, September 14, 1959 33 











TO OFF CAP WICKS 


OM CAR WINCH ALTERNATE 















































E SUPPORT PLATFORM 








RAILWAY CAR for mobile launching is joint concept of ACF Industries and American Car 
& Foundry Co, Missile is not Minuteman configuration. 


to keep the Minuteman missile in its 
silo unattended and poised for “push- 
button”’ blastoff. Extended-time storage 
trials already indicate that propellant 
deterioration rates will be acceptable, 
perhaps for three years. 

As the operational agency, Strategic 
Air Command has been associated with 
Minuteman development from incep- 
tion of the program and is weighing, 
along with Air Research and Develop- 
ment Command's Ballistic Missile Di- 
vision, alternate schemes for silo en- 
vironment and launch control. BMD is 
the responsible agency for research and 
development phases of the program, 
with Space Technology Laboratories re- 
sponsible for systems engineering and 
technical dizection of the weapon sys- 
tem. Boeing Airplane Co. is assembly 
and test contractor, and also is charged 
with numerous engineering and support 
responsibilities. 

Underground silo test sites are now 
being completed at Edwards AFB, Calif. 





FIRST STAGE 


NOZZLES 





CIRCUMFERENCE 








SKETCH details arrangement of Minute- 
man’s first stage nozzles. 
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These comprise a pair of silos, each 83 
ft. deep. and 26 ft. in diameter, sepa 
rated by about 400 ft. between center- 
lines. Plan is to prove in these test fa- 
cilities the huge first stage engine in a 
realistic launch environment. Other 
Minuteman facilities at Edwards will 
include a subscale test pad, assembly 
building, shop, and control building. 

Even though the bulk of exploratory 
work remains to be done in the research 
and development phase, production 
planning studies already are being pro- 
jected to meet procurement and opera- 
tional requirements of the missile sys- 
tem. Air Materiel Command’s Ballistic 
Missile Center is the procurement 
agency. 


NASA Announces 
July Contract Awards 


Washington—National Aeronautics 
and Space Administration reported last 
week that it awarded contracts totaling 
$19 million in July, including $7.5 
million for Project Mercury boosters, 
capsules and tracking research. 

Air Force Ballistic Missile Division 
received $280,000 for installation of 
special radio acquisition equipment for 
the Kaena Point, Hawaii, tracking sta- 
tion for communications with the Tiros 
meteorological satellite. -Contract also 
covers operational costs for three 
months after Tiros is launched. 

Army Ordnance Missile Command 
has $150,000 for instrumentation to 
duplicate the 91 Ib. radiation satellite 
payload which failed to get into orbit 
in July and when Juno II booster was 
destroyed after launch. Other contracts 


reported: 

® Purdue University, $200,000, a three-year 
grant for study of the mathematics of 
rocket and space vehicle guidance and con- 
trol. 


® University of Hlinois, $60,000, and Stan- 


ford University, $90,000, for continuous 
studies of satellite radio signals in an effort 
to learn more about the makeup of the 
ionosphere. 

® Massachusetts Institute of Technology, 
$200,000, incremental funding for assistance 
in evaluating Project Mercury tracking 
facilities and ground instrumentation. 

® North American Aviation Corp., $100,000, 
incremental funding for six Little Joe boost- 
ers, a combination of solid rockets to be 
used to boost “boilerplate” Project Mercury 
capsule models in tests to prove certain de- 
sign features of the manned orbital flight 
Mercury capsule. 

® Minneapolis Honeywell Co., $70,000, for a 
system of flight control jets to be used on 
the Little Joe capsule models, 

@ Mine Safety Appliance Kesearch Corp., 
$70,000, to evaluate the use of tWo super- 
oxide compounds (KOz and NAOs) as oxy- 
gen suppliers for extended manned space 
flights. 

® Lockheed Aircraft Corp., $50,000, for 
studies.of a number of solid rocket configu- 
rations and payload capabilities. 

® Acoustica Associates, Inc., $90,000, to in- 
vestigate the use of sound waves to control 
the burning rate of solid rockets. 

® Aerojet-General Corp., $90,000, to study 
the operation of a small turbopump which 
might be used in a nuclear rocket engine. 

® MeDonnell Aircraft Corp., $3 million, in- 
cremental funding for 12 Project Mercury 
capsules. McDonnell is the prime contractor 
for the Mercury capsule. 

® NASA's Jet Propulsion Laboratory, $250,- 
000, for various research programs. 

© JPL, $3.4 million, incremental funding for 
technical project supervision, deep space 
mission planning and the third stage of the 
Vega booster. 

®U. 8S. Weather Bureau 
000, for meteorological 
1960. 

® National Bureau of 

merce), $70,000, research 
layer transition. 

® Naval Research Laboratory, $2.5 million, 
a drawing account for elements of NASA's 
Goddard Space Flight Development Center 
temporarily housed in Navy buildings in 
Washington, D. C. The money is to go for 
supplies, services and hardware furnished 
by NRL. 

®Air Force Research and 
Command, $3.2 million, funding 
hydrogen second stage of the 
booster. 

© Air Force 
(ARDC), $2.5 
for 10 Atlas boosters to be 
test and orbital flights. 

® BMD, $130,000, for operation of computers 
and postflight analysis of data on coming 
launchings of the Delta booster. 

@Army Ordnance Missile Command, $1.3 
million, incremental funding for eight Red- 
stone boosters to be used in Mercury sub- 
orbital flight tests. 

© AOMC, $100,000, funds to cover the cost 
of the Project Beacon payload launched 
Aug. 14, 1959, which failed to get into orbit 
due to a guidance failure. 

®AOMC, $650,000, incremental funding for 
five Juno II boosters. 

© AOMC, $300,000, for completion of lunar 
project studies. 


GE Missile Contract 


Has Incentive Clause 

Washington—General Electric has re- 
ceived a $29 million Air Force produc- 
tion contract for Thor nose cones which 
is the first ballistic missile contract with 
incentive features based on _perform- 
ance. 

Contract awarded by Air Matericl 
Command’s Ballistic Missiles Center to 
the GE Missile and Space Vehicle 
Dept. provides for production of the 
Mark II heat sink nose cone for the 
USAF-Douglas Thor IRBM. Produc- 
tion is under way at GE plants in 


(Commerce), $54,- 
analysis during 


Standards (Com- 
into boundary 


Development 
for liquid 
Centaur 


Ballistic Missile Division 


million, incremental funding 
used in Mercury 
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PING PHEASWUA IVGIVNE 
NEW POWER FOR SPACE VEWICLIES 


“The experimental model of a new concept . . . a magnetic pinch plasma engine for interplanetary space travel 


‘ 


is in operation at our laboratories,”” says Alfred Kunen (R) Project Engineer, Plasma Propulsion Project, shown. with 
Milton Minneman of Republic’s Scientific Research Staff, during act >peration of the engine. >» >» » Republic’s plasma 
engine unique in that it utilizes intermingled positively and negatively charged particles in a single jet thrust, can operate 
on fuels more readily available than required for an ion engine, and attains greater thrust. By compressing these particles 
in an invisible cylindrical magnetic girdle and shooting plasma out the rear at tremendous velocities, sufficient thrust is 
generated to push a vehicle through the near-vacuum of outer space. » » » Republic is working on advanced plasma 

engine studies for the U. S$. Navy Office of Naval Research and the U Force Office of Scientific Research. > > > 

Today’s pinch plasma engine is but one of many bold concepts under development at Republic to create for the space world of 


tomorrow. It is part of Republic’s multi-million dollar exploration into the realm of advanced aircraft, missiles and space travel. 
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This large concave spiral bevel gear is so distortion free after heat treatment that it meets the highest aircraft gearing standards without subsequent tooth grinding 


Precision its our only product! 


In the rapidly changing field of aeronautical technology, 
the word “precision” becomes more and more common 
in use. At Indiana Gear, however, precision has always 
been more than a word. It is a way of thinking ...a 
method of working always beyond the fringe of the state 


of the art. 























Philadelphia, Pa. and Burlington, Vt. 
Nose cone contract is based on two 
types of incentive. It has the usual pro- 
visions for increasing profit by cutting 
costs over initial production goals, but 
it also includes incentive margins for 
product performance which exceeds ex- 
pected levels, Contract covers ground 
support equipment as well as the re- 
entry vehicles. Production cost incen- 
tives were set by determining produc- 
tion and logistics costs and by studying 
average cost and performance figures 


during initial production, Then a slid 
ing scale of incentives was negotiated, 
based on savings in expected production 
costs. 

Substantial emphasis is also placed on 
performance incentives, Normal per- 


formance pattern was determined on 
the basis of more than 100 tests on the 
first 25% of production. Norms we 
based on number of rejects, spare parts 
requirements, required service and other 
factors, and incentives were set for im- 
provement on normal performance. 


USAF Considers Development 
Of Multi-Purpose Aircraft System 


Miami Beach, Fla.—Air Force is seri- 
ously considering the feasibility of de- 
veloping a multi-purpose long-range 
aircraft that could be used interchange- 
ably for offense, defense, reconnaissance 
and high-speed combat airlift. 

Ideally, according to USAF Chief of 
Staff Gen. Thomas D. White, the air- 
craft would incorporate supersonic 
speed with a high altitude capability 
and a large load carrving capacity. 

Gen. White told delegates to the 
annual Air Force Assn. convention here 
that such an approach might be one 
answer to the problem of holding the 
cost of advanced weapon systems in 
line. The high cost of such systems, 
White said, makes it “mandatory that 
we find the means to reduce quantities 
and types of weapon systems as rapidly 
as possible—without degrading our com- 
bat effectiveness. This is a primary con- 
cern of the Air Force.” 

Need for a follow-on long-range air- 
craft is one of 10 Air Force “essentials”’ 
necessary to counter the Soviet threat 
over the next decade, according to Gen. 
White, who emphasized that manned 
aircraft will continue to play an impor- 
tant military role in the foreseeable 
future. “Ballistic missiles and other un- 
manned vehicles,” he said, “are not as 
vet, and may never be, the solution to 
all military problems.” 

First two “essentials” laid down by 
Gen. White were the intercontinental 
ballistic missile and long-range _air-to- 
surface missiles, which are now begin- 
ning to enter the active Air Force in- 
ventory. 

Others included: 

e Advanced tactical systems, including 
an all-weather capability that can react 
quickly and selectively with either con- 
ventional or nuclear weapons. USAF 
wants, Gen. White said, tactical mis- 
siles with longer range, better surviva- 
bility, increased mobility, more reliable 
integral guidance and greater accu- 
racy. These weapons, he said,. must be 
backed by an improved tactical air con- 
trol system, including better tactical 
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radar, communications and data trans 
mission and display. 
© Ballistic Missile Warning System that 
gives “positive” warning. Gen. White 
termed as “very promising’ the Midas 
satellite detection system now being d« 
veloped under Air Force and Advanced 
Research Projects Agency sponsorship 
e Long-range defenses, incorporating 
USAF’s principle of area defense as op 
posed to the Army’s point-defense con 
cept. “To counter the current aircraft 
and air breathing missile threat,” Gen 
White said, “we conclude that long 
range surface-to-air missiles and _ fat 
ranging manned interceptors are needed 
As far as the ballistic missile threat 
concerned, the hypersonic speed of suc! 
missiles and the wide area of potential 
destruction contained in their warheads 
emphasize the desirability of d 
stroying such weapons as soon as p 
sible after launch.” 
e Instantaneous, reliable and _ sec 
communications, Air Force's troy 
spheric scatter systems, Gen. Whit 
said, must be extended and more ch 
nels “quickly added.” White 
USAF also needs improved reliabilit 
and security in its cryptographic 
vices for voice, data and pictures 
has a “critical” requirement for a 
liable world-wide voice capability. ‘I 
communications satellites now un¢ 
development in the NOTUS progra 
(AW Sept. 7, p. 32) are “encouraging 
possibilities,” he said. 
e Advanced reconnaissance systems, 
cluding Project SAMOS, a new design 
tion for the USAF-ARPA Project S« 
under development by Lockheed Ai 
craft Corp.’s Missiles and Space D 
sion. 
e Modernized cargo fleet with great 
payload, speed and range characteristic 
e Advanced manned space systems. 
obtain the greatest military effectiven 
in space, Gen. White said, “man’s judg 
ment and skills will be needed . 
see man in space as a positive militar 
requirement.” 

In his emphasis on the need for ma 


in both space and conventional weapon 
systems, Gen. White was joined by 
Gen. Thomas §. Power, commander of 
the Strategic Air Command. Gen. 
Power said there “will come a time 
when we will gradually give some deter- 
rent load to missiles,” adding, however, 
that “in my opinion, we will always have 
a mixed force.” 

Gen. Power, who contended that 
SAC is providing 90% of the U. S. 
deterrent force while receiving 18% of 
the defense dollar, said his command is 
now working to improve its posture in 
these specific areas: 

e Tightening its defenses against pos- 
sible sabotage of the SAC bomber force 
on the ground. 

e Hardening its bases against attack. 
“You must harden your missiles,” Gen. 
Power said, “‘so that they can withstand 
a near miss. Nothing a man can build 
can withstand a direct hit by a nuclear 
bomb.” U. S. missile sites, he pointed 
out, must be capable of surviving an 
initial attack since this country “would 
never launch missiles on a tactical warn- 
ing because, once they go, you can’t 
cal] them back.” 

e Dispersing its force to lower the en- 
emy’s “confidence factor” and increase 
SAC’s capability of getting its aircraft 
into the air on short warning times. 
[he present dispersal program also is 
helping to alleviate the severe crush of 


bases. A member of Gen. Power’s staff 
pointed out that the number of aircraft 
in the command has almost quadrupled 
since 1950 while the number of air- 
bases has barely doubled. One SAC 
base, he said, currently accommodates 
a force of 100 bombers and 40 tankers. 
Under the dispersal plan, each SAC 
bomber wing will be divided into three 
strategic dispersal wings. 
e Expanding its alert force, which Gen. 
Power termed the “backbone of our 
posture.” SAC goal is to have at least 
one-third of its bomber aircraft on a 
15-min. alert to fit within the 15-min. 
varning time it hopes to receive. A 
24-hr. airborne, alert also has been 
tested and found to be feasible “from 
every viewpoint,” according to SAC 
officials. 

l'actical Air Command spokesmen at 
the conference called for funds for the 
modernization of their force with ad- 
vanced weapon systems within the near 
future. Equipment needs now being 
pressed by TAC include a theater sur- 
face-to-surface missile to hit preplanned 
target areas and, “in the long term 
future,” a V/STOL aircraft for deploy- 
ment into now-inaccessible areas be- 
cause of the lack of runways. The thea- 
ter missile would be a lightweight 
system that could be dispersed aboard 
railroad trains or other surface vehicles 
in order to gain mobility and increase 
its survival potential, 
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Space Technology 





Mercury Test Launch Falls Short of Goal 
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GANTRY CRANE moves away from Atlas 
ICBM carrying boilerplate Mercury capsule. 
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By Craig Lewis 


Washington—First Big Joe test of a 
boilerplate Mercury capsule fell short 
of planned goals last week when its 
Atlas booster malfunctioned, but the 
test still provided valuable re-entry data 
and demonstrated the efficiency of the 
recovery system when the capsule was 
quickly retrieved from its unscheduled 
landing spot. 

Although National Acronautics and 
Space Administration’s Mercury capsule 
generally went through its scheduled 
flight plan, it did not reach full altitude 
and velocity because the Atlas booster 
failed to drop its first stage engines and 
skirt. The added weight, in the first 
time Atlas failed to drop its booster 
stage, kept the vehicle below peak 
velocity. 

Because of the added weight, the 
capsule landed in the Atlantic several 
hundred miles short of the planned 
landing spot 2,000 mi. down the At- 
lantic Missile Test Range from _ its 
Cape Canaveral, Fla., launch site. The 
recovery system worked well, however, 
and the capsule was spotted from the 
air about three hours after launch and 
picked up five hours after it was 
sighted. 

Big Joe test concept provides a realis- 
tic simulation of actual re-entry condi- 
tions for the Mercury capsule. Atlas 
can carry the capsule to an altitude of 
about 100 mi., then turn it along a 
flight path identical to the one it will 
follow when actually coming out of 
orbit. This matching of the re-entering 
flight path occurs above the critical 
re-entry area and provides a realistic 
test of the dynamics of re-entry flight 
of the Mercury heat shield and of the 
recovery system. 


Purpose of Test 

Big Joe test was designed to provide 
information on the ablation heat shield 
on the test capsule, as well as tempera- 
ture data on the fuselage. Internal and 
external noise factors were to be tested 
and acceleration and deceleration peaks 
measured. Big Joe shot also was a test 
of the control jet system, recovery «init, 
booster and payload separation and data 
transmission, recording and _ tracking 
concepts. 

While the test was not a complete 
success, it did provide a substantial 
body of new data that will be valuable 
in checking performance extrapolated 
from previous tests of smaller magni- 
tude. 

Boilerplate capsule used in the first 
Big Joe test was the same size and 
weight, slightly over 2,000 lb., as the 
actual Mercury capsule, but it had no 


escape tower or retrorocket pack since 
these would have been jettisoned before 
re-entry. Inner structure bears little 
relation to the actual capsule being 
built by McDonnell Aircraft Corp. 
since it had only a small pressure vessel 
designed by NASA’s Lewis Research 
Center to hold 200 Ib. of test instru- 
mentation. Mercury capsule fuselage 
was built at Langley Research Center 
and joined to its heat shield at Cape 
Canaveral. 

Heat shield was an ablation type 
made of glass fiber and resin by General 
Electric Co. and B. F. Goodrich Co. 
NASA is considering both ablation and 
heat sink shields for the final capsule 
design, and this was the first full scale 
test of one of the competing shield 
types. Maximum temperature on the 
shield was expected to reach about 
3,000F during flight through the criti- 
cal re-entry area between 50 and 30 mi. 
altitudes. 


Temperature Measurements 

Temperature was measured every 1.5 
sec. at 52 points on the heat shield and 
it also was measured at 50 points out- 
side and inside the fuselage. ‘Tempera- 
ture in the pressure vessel was expected 
to hit 150F during re-entry and to be 
kept between 80F and 100F the re- 
mainder of the time by the air condi- 
tioning system. Temperature of the 
ts in. Inconel fuselage skin ranged up 
to 1,500F. 

Ten microphones spaced around the 
capsule recorded noise levels expected 
to reach a 13 db. peak during booste1 
liftoff. Boilerplate capsule was lined 
with up to two inches of insulation to 
cut inside heat and noise. The actual 
Mercury capsule will be more heavily 
insulated. 

Instrumentation was carried to moni- 
tor pressure, speed, gyro signals, control 
jets and several other items and to te- 
lemeter 32 channels of information to 
ground stations through two transmit- 
ters broadcasting on standard FM bands. 
Recorders also taped instrument read- 
ings for analysis after recovery. To 
overcome interference from ionization of 
the air around the capsule during re- 
entry, a third transmitter-recorder taped 
data during a four minute period and 
broadcast it after the re-entry blackout 
Was OveCT. 

Peak acceleration forces were ex- 
pected to run about 9g, and peak de- 
celeration during re-entry was expected 
to hit 8g at about 290,000 ft. 

Atlas D booster was programed to 
boost the boilerplate capsule up to ap- 
proximately 100 mi., then turn it down- 
range along a ballistic flight path and 
accelerate it to 17,250 mph. Failure of 


AVIATION WEEK, September 14, 1959 





the first stage skirt with its two booster 
engines to separate from the Atlas sus- 
tainer. kept the vehicle from reaching 
these goals. 

After the vehicle reached its peak 
velocity, explosive bolts separated the 
capsule and booster, and retrorockets 
slowed down the booster. Nitrogen 
control jets turned the capsule around 
so the heat shield faced forward and 
absorbed the brunt of re-entry heating. 
Telemetry data was received at Cape 
Canaveral, Antigua, Grand Turk Isle 
and on recovery ships. Control jet sys- 
tem was made by Minneapolis-Honey- 
well Regulator Co., antennas by General 
Electric and telemetry by Electro Me- 
chanical Research, Inc. 


Recovery System 

Mercury recovery system pops the 
capsule’s drogue parachute at 60,000 ft., 
and radar chaff is ejected. The main 
chute is deployed at 10,000 ft. and re- 
covery aids are activated, including two 
standard recovery radio beacons; a 
SOFAR bomb, under the surface of the 
water, which explodes at 3,500 ft. and 
a flashing light. 


Colored dye is released when the 
capsule hits the water. Recovery system 
is built by Radioplane Division of 
Northrop Corp. 

Recovery force directed from Cape 
Canaveral included destroyers, AMR 
telemetry ships, an Army tracking ship, 
several small auxiliary craft and an LS! 
converted into a heliport. Force in- 
cluded Air Force Douglas C-54 tele- 
metry aircraft, Navy Lockheed P2V 
patrol aircraft and the USAF Air Rescu: 
Service unit from Orlando AFB. 

Big Joe was fired from Capc 
naveral at 3:19 a.m. and was expected 
to impact about 2,000 mi. downrange 
at a point several hundred miles north- 
sast of Antigua. It actually landed sev- 
eral hundred miles north of Barbados 
The SOFAR explosion was detected 
and a P2V from Antigua made the first 
visual contact with the capsule at about 
6:30 a.m. after homing on the radio 
beacon. The destroyer USS Strong 
picked the capsule up five hours lat 
This relatively rapid recovery of a 
sule that missed its intended mark | 
wide margin provided a graphic test of 
the efficiency of the recovery system 


Valve Failure Aborts X-15 Flight 


Edwards AFB, Calif.—Fluctuating 
helium pressure caused North American 
Aviation test pilot Scott Crossfield to 
abort the first powered flight of the 
X-15 research vehicle four minutes be- 
fore drop from the Boeing B-52 mother 
craft. 

The X-15 was at 38,000 ft. and the 
final countdown had begun. Weather 
conditions were good, except that Cross- 
field would have ‘had a 10 kt. tailwind 
on landing, not enough to cause con- 
cern. He elected to abort the flight 
when a pressure reduction valve failed 
during the final run to the exact drop 
position. 

The faulty valve reduces liquid he- 
lium pressure of about 3,800 psi. to 
about 50 psi. for pressurizing the fuel 
tanks. Hydrogen peroxide for the aux- 
iliary power unit was jettisoned, fol- 


lowed by the liquid oxygen and alco! 
fuel supply and the X-15 was brought 
back here still locked to its pylon wi 
the B-52’s right wing. 

Flight plan for the first power 
flight calls for the rocket powered craft 
to reach approximately 50,000 ft. 
Mach 2. After drop at 38,000 ft., t 
X-15 will descend to 34,000 ft. by t 
time lightoff of two Reaction Moto: 
XLR-11-RM engines is complete. 

All eight of the two four-cha1 
ber engines will be fired and clim 
commenced. 

Time permitting, the plan also « 
for stability and control effectiven 
tests, such as rudder, aileron and 
vator pulses and steady-state sideslips 

Although the two interim engin 
produce about 12,000 Ib. of thrust c: 
pared to 50,000 Ib. for the XLR-99-RM 


ultimate engines, the turns are prob 
ably programed to keep speed at or 
below Mach 2 by creating induced drag. 
High g turns are frequently used as a 
speed reducing method in fast, clean 
aircraft. 

Crossfield, disappointed at the last 
minute cancellation, said later that so 
much is at stake in the program that he 
didn’t feel justifed in completing the 
flight with a known discrepancy. 

North American’s project engineer 
Harrison Storms said the first powered 
flight will be rescheduled after repairs 
are complete. No. 2 aircraft will make 
the first powered flight. No. 1 aircraft 
made the first free flight glide (AW 
June 15, p. 29). 


News Digest 








Mach No. 
0.80 
1.00 
1.00 
1.10 
1.20 


Altitude 

38,000 ft. 
34,000 ft. 
40,000 ft. 
45,000 ft. 
50,000 ft. 





X-15 Powered-Flight Schedule 


North American Aviation hopes to follow this. schedule of X-15 maneuvers on 
the research aircraft’s first powered flight: 


At 50,000 ft. accelerate to Mach 1.6 and execute a 2.4g turn at angle of attack 
of 12.5 deg., then accelerate to Mach 2.0. 

After introducing pitch, yaw and roll pulses and constant heading sideslips 
cut three chambers and execute 2.4g turns, angle of attack 9 deg., until burnout. 
Time permitting, investigate roll and yaw modes at 240 kt. during descent. 


Cal. Ind. Airspeed 
253 kt. 
357 kt. 
313 kt. 
313 kt. 
310 kt. 


Angle of Attack 
10 deg. 
10 deg. 
7 deg. 
7 deg. 
6 deg. 
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General Electric’s Small Aircraft En- 
gine Department is developing a 4,000 
lb. thrust turbofan engine designated 
the CF700-1 for light and medium 
weight commercial aircraft. The engine 
is basically a J85 subsonic version mated 
with an aft fan based on the CJ805-23 
fan design. Developed with company 
funds, the engine will be ready for de- 
livery by mid-1961 and Federal Aviation 
Agency certification early in 1962. 


General Electric Co. has made a 
licensing agreement with the West Ger- 
man government for BMW Triebwerks- 
bau GmbH to produce J79 turbojet 
engines for Lockheed F-104s purchased 
for West German air force. Orders al- 
ready placed with BMW total $75-100 


million. 


Pratt & Whitney Aircraft modified 
J57 turbojet using natural gas as fuel 
is proposed by Columbia-Gulf Trans- 
mission Co. to drive a specially-designed 
Cooper-Bessemer power turbine and 
centrifugal compressor for gas transmis- 
ion. The gas company plans to install 
1 prototype unit at its Clementsville, 
Ky., station to provide 10,500 com- 
pressor horsepower for study and test- 
ing. 

Polytechnic Institute of Brooklyn, 
N. Y., will study re-entry characteristics 
of manned and unmanned space vehicle 
ind satellite configurations under a 
$70,000 Army Ballistic Missile Agency 
contract. 


Motorola Military Electronics Divi- 
sion will develop the mission and traffic 
ontrol system for the North American 
B-70 Mach bomber. System includes 
communications, navigation aids and 
[FF equipment. This contract is the 
last major electronics work to be sub- 
contracted in the B-70 program. 
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Hilton Breaks Into Airline Credit Field 


Pacific, Western adopt Carte Blanche credit system; 
ATC plans big expansion of air travel card privileges. 


By L. L. Doty 


Washington—Hilton Credit Corp., sponsor of the Carte Blanche credit 
card system, has made the first successful breakthrough into the air travel 
charge account field, until now the exclusive preserve of the airline industry's 


Universal Air Travel Plan. 


Meanwhile, the Air Trafic Conference, co-sponsor with International Air 
Transport Assn. of the air travel plan, expects to announce on Oct. 15 a broad 
expansion of credit privileges for air travel card holders that will match those 


now available under most credit plans. 


Most traffic officials deny that the 


move is designed to counteract the effects of the Hilton move. 


Pacific Air Lines has been accepting 
the Hilton cards for credit against the 
purchase of tickets since June 15. Origi- 
nally, the carrier felt it was not bound 
to file the plan with the Civil Aero- 
uautics Board, but the Board decided 
otherwise, and the carrier filed its tariff 
covering the arrangement with Hilton 
last week. 

Western Air Lines, has filed a similar 





707 Fore-Flap Modified 


Renton, Wash.—Modifications to 
strengthen and extend service life of the 
outboard fore-flap section of the main 
wing flap of the Boeing 707 is being 
made by Boeing Airplane Co. 

An American Airlines 707-120 lost a 
left outboard fore-flap while on landing 
approach at Los Angeles International 
Airport last week. The captain of Amerti- 
can’s Flight 75 felt an asymmetric con- 
dition at about 300 ft. altitude but had 
no difficulty in landing. Boeing issued 
an engineering service bulletin to all 
707 operators last week, giving iustalla- 
tion details for the modification. 

First of the new, strengthened wing 
fore-flap segments was to be shipped 
to the airlines late last week. Complete 
retrofit parts for all 707s will be in the 
hands of all airlines by Sept. 30, Boeing 
said. All 707s now being delivered will 
have the modifications at the factory. 

Redesign of the part includes heavier 
skin, end ribs and attaching brackets. 
Until the new fore-flaps are installed, 
daily inspections will be required. 

The fore-flap is an aerodynamic surface 
between the wing and main flap which 
straightens and smooths airflow over the 
flap. It is 86 in. long x 14 in. wide. 
When the main flaps are retracted, the 
fore-flap is concealed within the wing 
structure. 











40 


tariff, although it is still in negotiations 
with Hilton. Target date for signing of 
the agreement between the two com- 
panies is Sept. 15, at which time West- 
ern will begin honoring the Carte 
Blanche cards. A wide-scale promotion 
campaign will launch the plan. Last 
spring, Western gave its first clue that 
it was ready to expand credit facilities 
to passengers when it vetoed an Air 
l'rafic Conference resolution designed 
to confine all interline air travel credit 
to the Universal Air Travel Plan 
(UATP). 

Hilton is now busily engaged in talks 
with other carriers in hopes of expand- 
ing the program throughout the indus- 
try well ahead of any similar moves 
competitors may plan to take. So far, 
the credit company has talked with 
Capital Airlines, Pan American World 
Airways, ‘Trans World Airlines and 
United Air Lines. It has also talked 
with some foreign carriers, who will 
need IATA approval before adopting 
the plan. 

Hilton success in making deeper in- 
roads in the airline industry depends 
entirely on the showing Pacific and 
Western make with the Carte Blanche 
program. A number of airline officials 
admitted to Aviation Weex that suc- 
cessful results could force other carriers 
to join the Hilton credit system or some 
other plan. 

Pacific has experienced a 20% in 
crease in dollar volume per week since 
adopting the plan. Hilton has not 
projected any figures for Western based 
on the experience Pacific has had. 

Presently, there are not many strong 
competitors to Hilton’s challenge to the 
UATP. A spokesman for the American 
Express Co. told Aviation Weex the 
firm is still talking to a number of 
airlines and expects to report favorable 


results in two or three months. 
American Express was thwarted in an 
earlier attempt to move into the airline 
field. Because it is defined as a travel 
agency, the Air Traffic Conference 
ruled American Express could not 
qualify as a credit agency for the 
scheduled airlines under the existing 
terms of ATC agency resolutions. 

American Express does have credit 
arrangements with fixed base operators 
for aircraft charters, fuel and mainte- 
nance and with several railroads. 

Diners’ Club, Inc., has offered a 
credit plan to Western and can be ex- 
pected to move into the airline picture 
soon. It has made credit arrangements 
for its members with a number of travel 
agents in major cities. 

The Universal Air Travel Plan is not 
necessarily threatened by the invasion 
of outside credit systems. To begin 
with, the proposed expansion of credit 
privileges that would cover restaurants, 
hotels, car rentals and other facilities 
used by travelers could eliminate any 
need UATP card holders might have 
for other credit cards. 

In addition, in most cases the UATP 
could prove less expensive than other 
plans despite the $425 deposit required 
of each subscriber. The UATP deposit 
covers only one account but permits 
the issuance of an unlimited number of 
cards under each account. Most other 
credit systems, call for no deposits, but 
they carry a charge of an average of 





VC.10 Design Details 


Farnborough, England—First details 
on Vickers VC.10 four-jet transport or- 
dered for British Overseas Airways Corp. 
emphasize short-field performance. 

Brochure figures show that the VC.10 
should take off from a 7,000-ft. runway 
at maximum weight of 299,000 Ib. and 
do a 5,000 stat. mi. route sector. Pay- 
load-range diagram shows that VC.10 is 
designed to take a full 38,000 Ib. pay- 
load to 2 4,400 stat. mi. distance with 
fuel for one hour holding plus a 250- 
stat. mi. diversion after a waveoft. 

At maximum landing weight of 197,- 
500 Ib., the approach speed is about 122 
kt., the company says. 

Wingspan is 140 ft., over-all length 
is 158 ft., height in three-point attitude 
is 41 ft. High-density layout accommo- 
dates 150 passengers in six-abreast seat- 
ing configuration with a 34-in. seat 
pitch. Freight holds below the cabin 
floor have 1,350 cu. ft. capacity. 
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$6 per year for each of the cards. 

As a result, an expanded use of the 
Hilton card throughout the industry 
could possibly drain off some UATP 
subscribers who only carry a small 
number of cards under their accounts. 
However, larger accounts—and these 
represent the majority—might find it 
financially advisable to stick to the 
UATP system. 

Deposits under the air travel plan are 
carried on the books of the scheduled 
airlines as current liabilities and reach 
substantial figures. For example, Ameri- 
can Airlines UATP deposits were $9.9 
million as of Dec. 31, 1958. United 
deposits totaled $6.4 million as of the 
same date, and Eastern showed $4.9 
million in deposits. 

Chief advantage of the Hilton plan is 
the quick turnover of cash to the air- 
lines. Pacific now draws drafts on the 
Hilton Credit Corp. once a week, al- 
though Hilton has notified the carrier 
that it may draft daily if it desires. 
Western plans to use the weekly 
method of billing. 

Under the UATP, airlines often must 
wait as long as 90 days for payment of 
billings, and, sinee totaling billings 
“run into the millions,” the airlines 
constantly have, in effect, a big, rela- 
tively slow receivable account. 

In addition to expanding credit fa- 
cilities to vendors outside the industry, 
the Air Traffic Conference is stream- 
lining the program within the industry. 
On Sept. 15, new plastic-type cards will 
be issued, and credit privileges for air- 
line services will be expanded to: 
¢ Provide for the purchase of surface 
transportation when used in conjunc- 
tion with air transportation. 

* Permit purchase of hotel rooms and 
other ground services when part of an 
advertised tour package. 

¢ Permit purchase of the transportation 
of a private car by air. 

e Enable passengers to charge ship- 
ment costs of personal baggage by air 
cargo and air freight. 

These amendments to the plan are 
now being circulated among the 113 
airline members of the UATP for ratifi- 
cation. Of the 90 members who had 
responded late last week, none failed 
to approve the measures. 

Under the arrangement with Hilton, 
Western and Pacific may sell only on- 
line tickets. If the plan is expanded 
to include other carriers, the sale of 
interline tickets will be permissible. 

Hilton will charge a 4% fee for the 
service under the present arrangement 
with Pacific and will make a similar 
charge to Western when that agree- 
ment is signed. 

Western plans to use the same forms 
for billing that it now uses under the 
UATP. Hilton will convert the in- 
formation on the Western voucher 
forms to IBM billing cards. 
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MATS Chief Seeks Turbine Planes, 
Urges Expanded Air Transport Use 


Miami Beach, Fla.—Modernization 
of the 10-year-old fleet of Military 
Air Transport aircraft with gas turbine- 
powered cargo planes, and expanded use 
of air transport by the Department of 
Defense for personnel and high cost 
cargo were urged by Lt. Gen. William 
H. Tunner, MATS commander, at the 
Air Force Assn. convention here. 

Emphasizing that the 26 Douglas 
C-133 transports now operated by 
MATS represent the only modern 
equipment less than 10 years old in 
its 485 plane fleet of four-engine trans 
ports, Gen. Tunner said MATS needs 
these types of modern transports: 

e Highspeed turbojet-powered transport 
capable of providing immediate logistic 
support for Strategic Air Command. 
This requirement could be filled by 
the swing-tailed cargo versions of the 
Boeing 707, Douglas DC-8 or Convair 
880, according to Gen. Tunner. 

¢ Turboprop-powered all-purpose work- 
horse to replace the current 250 plane 
C-124 component of MATS. Gen. 
Tunner said USAF is now preparing 
a General Operational Requirement for 
this category and that it should be 
capable of carrying its normal payload 
transatlantic nonstop. 

e Special cargo plane for unusually 
bulky cargo such as missiles. Gen. 
Tunner said the C-133 would fill this 
requirement adequately and MATS 
planned a total of 50 C-133 aircraft 
to do this job. 

Tunner urged the Defense 
ment to extend USAF experience in 
utilizing air transport to economize on 
dollars and manpower to the Army and 
Navy. He said USAF now moves 96% 
of its personnel overseas by air and 
operates high priority airlift for trans 
port of its high cost items to reduce 
procurement and inventories required 
with savings already over $7 billion 

“Adoption of a similar policy by the 
Department of Defense would mean a 
significant increase in military airlift,” 
Gen. Tunner said. “This additional 
military airlift could be made available 
to commercial carriers. 

“The revolutionary growth of the 
civil air cargo industry is just around 
the corner. MATS welcomes it, but | 
cannot overemphasize that this civil 
growth must be generated by new mar- 
kets both civil and military. It should 
not be realized out of pressures that 
would jeopardize the strength of MATS 
and thereby weaken our responsiveness 
to an emergency.” 

Gen. Tunner urged the commercial 
airlines to join with MATS to develop 
new traffic, both passenger and cargo, 


Jepart- 


but said he had seen little support from 
the airlines to sell Department of De- 
fense on an expanded airlift program. 
Noting that the relations of MATS with 
the civil airlines were a topic of con- 
siderable current discussion, Gen. Tun- 
ner said he wished to make his views 
on this subject clear with the following: 
e MATS is not in competition with the 
commercial airlines and has given a 
significant increase of its military busi- 
ness to them for the past five years. 

e MATS must operate at an average 
aircraft utilization of five hours a day 
to prepare adequately for its wartime 
mission whether it flies empty or with 
dummy loads. By carrying passengers 
and cargo in peacetime rather than 
flying empty it saves money for the 
Defense Department and taxpayers. 

e MATS believes in development of a 
sound commercial air transport system 
but does not have any responsibility for 
establishment of such a system. 

e MATS would like to join with the 
airlines to determine ways and means 
to imcrease general use of air trans- 
portation and would like to develop 
close and amicable relations with the air 
transport industry so that each will sup- 
port each other’s policies. 

Gen. Tunner said prohibitive costs 
prevented carrying the Civil Reserve Air 
Fleet program beyond the “paper mo- 
bilization” stage and noted that MATS 
employed only 252 stewardesses, not the 
480 recently reported in Congress. He 
defended MATS use of the stewardesses 
on the grounds that they were also 
trained as traffic clerks and would sup- 
plement MATS emergency capacity in 
this category for its wartime mission. 





TWA 707-320 Plans 


New York—Trans World Airlines will 
enter the jet race on the North Atlantic 
Nov. 23 when it begins three weekly 
flights between New York and London 
with Boeing 707-320 intercontinental 
turbojet transports. 

The New York-London flight, which 
will continue on to Frankfurt, will com- 
plete the nonstop portion of the east- 
bound flight in 6 hr., 25 mip. The 
airplane configuration will accommodate 
134 passengers—32 first class and 102 
economy class, 

On Dec. 3, the airline will introduce 
the turbojet on its New York-Paris-Rome 
route with three weekly flights. Pan 
American and British Overseas Airways 
Corp. began jet service with the Boeing 
707-120 and the de Havilland Comet 4 
respectively last October. 














The nation’s new air-borne missile launcher 


The new B-52G, 


Air Command, brings a new dimension and unprece- 


now in operation with the Strategic 


dented mobility to the missile field. 


Besides its regular load of nuclear weapons, the 


Hound Dog missile in position under B-52G wing. 


eight-jet B-52G carries supersonic Hound Dog missiles 
for in-flight launching toward targets several hundred 
miles away. 

The B-52G is the most versatile long-range weapon 
system in the U.S. arsenal. It is now, and for years 
will continue to be, a proved retaliatory defense weapon 
not dependent upon foreign bases. It is also a proved 
weapon system that combines accurate long-range 
guidance with mission recallability and supersonic 
weapons delivery. 

The world’s longest range jet, the B-52G can span 
oceans and return to bases in the U.S. without refuel- 
ing. On a single retaliatory defense mission each B-52G 
could strike several targets thousands of miles apart. 
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‘Cooler’ Fuel May Add Range, Cut Smoke 


By Michael Yaffee 


New York—Greater payload or range 
and less exhaust smoke are the prom- 
ises of a new, low luminosity turbine 
fuel now under development for com- 
mercial jet aircraft. But no one, least 
of all the airlines, is persuaded that 
the promises are worth the added cost. 

According to Texaco, one of the de- 
velopers of the new fuel, use of the 
low luminosity fuel will result in greater 
thrust on take-off, cooler engine opera- 
tion and longer engine life, and the 
virtual elimination of exhaust smoke 
on takeoff. 

Pratt & Whitney, co-developer of the 
fuel, is considerably more conservative. 
On the basis of extensive engine tests 
of the new fuel in the J57 engine, the 
company believes that most jet opera- 
tors would benefit from the low lu- 
minosity fuel, primarily as a result of 
its greater energy content per pound, 
approximately 19,100 Btu./Ib. against 
18,600 for JP-4 type fuels. On a trans- 
atlantic Boeing 707-120 flight, for 
example, this could mean, subject to 
actual flight test substantiation, that 
approximately 3,000 Ib. of payload 
could be substituted for fuel. 

Owing to its lower luminosity, the 
new fuel radiates less heat than pres- 
ent turbine fuels to those parts of the 
engine that actually “see” the flame, 
permitting the engine to run somewhat 
cooler. But the hot parts of the J57 
are not problem areas and would not 
benefit noticeably by use of the low 
luminosity fuel, according to Pratt & 
Whitney. In the first stage turbine 
shroud of the J57, where high tempera- 
tures are critical, the heat is not caused 
by radiation and so would not be di- 
minished by a low luminosity fuel. 


Component Warranty 


If an airline wants to use the fuel, 
Pratt & Whitney says it will warranty 
the engine components for the same 
number of hours as it now guarantees 
with present fuels. It will not promise 
any longer life for the hot parts of the 
J57, nor longer periods between over- 
hauls. The company has not written a 
specification for the new fuel, nor does 
it intend to unless an airline requests 
one. 

Pratt & Whitney estimates that the 
new fuel will eliminate 50-60% of the 
exhaust smoke generated by the J57 
on take-offs, but is not sure just how 
significant this result is. Stemming 
from the same source as luminosity, 
namely unburned particles of carbon, 
the smoke is caused primarily by the 
use of water injection to augment thrust 
on takeoff. It does not appear to be 
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detrimental to engine or aircraft opera- 
tion, but it may lead to a community 
relations problem. 

Dr. Leonard Greenburg, commis 
sioner of New York City’s Air Pollu 
tion Control Department, has made 
one attempt to measure the pollution 
factor of commercial jet aircraft oper- 
ating from New York airports. At that 
time, he was not able to carry out am 
tests owing to operating difficulties with 
the airplane, but he did note that there 
was good dilution in the critical area 
and the smoke was rapidly dissipated 

In Los Angeles, Supervisor Kenneth 
Hahn of the Air Pollution Control Dis- 
trict has discussed the problem with 
the Airport Commission and has had 
one of his qngineers, Ralph George, 
write to Pratt & Whitney for jet en 


gine combustion information. Like Dr. 
Greenburg, George feels that the jets’ 
contribution to the local air pollution 
problem is not significant at present, 
but could prove to be in the future. 


Jet Complaints 


Thomas Towers, chairman of the 
Los Angeles Sound Abatement Coor- 
dinating Committee, has asked Pratt 
& Whitney for combustion informa- 
tion. Five of the 185 jet complaints 
lodged with his group in the past 
three weeks were in regard to the 
smoke. 

Engineering departments of most of 
the major airlines, constantly looking 
for improvements in operating efficiency 
and economy, have been apprised of 
the new fuel. Most of them consider 





more blue—flame. 


invisible, gaseous carbon dioxide. 


chemical composition of the fuel. 


© Kerosene fuels produce more flame 


(Btu./Ib.). 


with a bluer or less luminous flame. 





Low Luminosity Fuels 


Low luminosity fuels are fuels which burn with a low visibility—less yellow and 


Studies have shown that luminous flames transfer more radiant energy than non- 
luminous flames. In some instances, particularly with solid fuels, high radiant heat 
transfer is desirable in that it promotes combustion by carrying heat from the com- 
bustion zone back to the unconsumed fuel. 

In a turbojet combustor, however, where it constitutes a large share of the total 
heat transfer, thermal radiation is undesirable because it produces high temperatures 
in engine components that “see” the flame and, by conduction through these, in other 
parts of the engine. Also, with the development of advanced jet engines which oper- 
ate at greater temperatures and pressures, radiation becomes even more of a prob- 
lem owing to the fact that radiant heat transfer rises rapidly with an increase in 
temperature while convective and conductive heat transfer increases but slightly. 

Flame luminosity is generally tied to the presence of soot or unconsumed incan- 
descent carbon particles. It is especially noticeable when water injection is used on 
takeoff because the water quenches the carbon before it has a chance to burn to the 


Turbojet engines, of course, vary in their tendency to smoke, with or without 
water injection; and it is known that the design of the engine and its components 
can affect this. Recently, however, Pratt & Whitney initiated a cooperative effort 
with Texaco to find what effects different fuels themselves had on smoking, lumin- 
osity and radiation and, wherever possible, to relate these effects to the physical and 


Briefly, they found or confirmed the following: 
@ Chemical and physical properties of fuel significantly influence flame radiation. 
e@ Aromatic and napthenic compounds promote flame radiation; aromatics more so 
than napthenes; and each amplifies the effects of the other. 
© Parafhinic fuels produce the least flame radiation, 
radiation than JP-4 type fuels. 
@ Flame radiation tendencies of fuels are inversely proportional to their heating value 


@ Flame radiation and combustor smoke appear to be closely related. 

From this work, the answer to the problem—and many engineers won’t grant that 
it is a problem—of flame radiation appears to be a petroleum cut high in paraffinic 
hydrocarbons and low in napthenic hydrocarbons. Compared with present turbine 
fuels, such a fuel would have a higher ratio of hydrogen to carbon and would burn 


Also, a method of determining flame radiation was developed. The temperature 
rise, at a specified radiant energy level, from burning a given fuel is measured and 
compared with that of two reference fuels; and, on this basis, the fuel is given a 
Luminometer Number. A high Luminometer Number, as it worked out, means a low 
luminosity. Present turbine fuels have a L.N. rating roughly between 45 and 60 
while the new fuels may run to a L.N. of 135 and higher. 

















Fast, One-airline Service Across the World 
Fly TWA Boeing 707s coast to coast, or TWA JETSTREAMS* worldwide! Only TWA 
serves 70 major cities in the United States and 23 world centers abroad. At home or 
overseas, you can choose renowned First Class Ambassador luxury... cocktails, 
delicious full-course meals. Or save with thrifty, dependable Coach flights. Either way, 
enjoy the relaxing comfort and superlative, courteous service that are traditional on 
TWA. For reservations on your next trip, call your travel agent or nearest TWA office. 


—— i ¢ —_ | 
FLY THE FINEST... FLY F 4, TRANS WORLD AIRLINES 
%* Jetstream is a service mark owned exclusively by TWA 











the matter still in the “talking stage.” 
In general, their reaction is that un- 
til they see sound engineering data 
proving that the advantages of using 
the new fuel outweigh the disadvan- 
tages, they are content to use current 
fuels. 

At this time, the principal disadvan- 
tage of the new fuel is its cost. While 
no final price tag has been put on the 
low luminosity fuel, octsiree men 
generally agree that it will cost more 
than present turbine fuels which run 
in the neighborhood (contract prices 
vary) of 14 cents per gal. delivered to 
the airplane. While no one was willing 
to offer any definite cost figure, one in- 
formed estimate placed the price in- 
crease of the fuel up to 2 cents per 
gal., plus tax. 

The low luminosity fuel falls in the 
gasoline boiling range and will be sub- 
ject to the 2 cents per gal. federal 
tax which present commercial turbine 
fuels, in the kerosene boiling range, 
do not have to bear. Although the tax 
is not overly significant to an overseas 
operator such as Pan American which 
buys most of its fuel outside of the 
United States, it is an important con- 
sideration to domestic airlines. Many 
petroleum people, however, believe 
that Congress may abolish this 2 cents 
per gal. price differential by extending 
the tax to the kerosene fuels. 


Fuel Incentives 


Discussing incentives for use of the 
fuel, a TWA spokesman notes that 
most of its Boeing 707-120 flights now 
operate on a weight-limited basis; that 
is, near the maximum allowable take 
off weight. There are seats or cargo 
space available for additional payload, 
if the weight of the fuel required for the 
flight could be reduced. 

Another potential payoff of the new 
fuel is in increased range. This is an 
aspect that the Air Force is particu- 
larly interested in. Like increased pay- 
load, however, the range factor also 
still has to be proven in actual flight 
tests and at the moment, no group 
has any plans for doing this. American 
Airlines indicates it might be willing 
to flight-test the fuel if it gets full 
scale engine test data from Pratt & 
Whitney. 

Smoke reduction, for the time being 
anyway, does not seem too important 
an incentive to the airlines. 

Some engineers, however, believe 
that dry use of the more powerful tur- 
bojet and turbofan engines will prove 
only temporary. They believe it is 
almost inevitable that an airline, in an 
effort to boost payload, will eventually 
resort to augmenting the thrust of the 
future jet engines with water injection. 

Both airlines and the Air Force say 
they would be interested in the longer 
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United Air Lines Develops DC-8 Loading Stand 


United Air Lines engineers developed this mobile passenger loading ramp which will be 
used Friday when United starts its Douglas DC-8 jet transport service between New 


York and San Francisco (AW Sept. 7, p. 


36). Unit is powered by an electric motor and 


is maneuvered by an operator seated at top control panel. Prototype was built by Con- 


solidated Diesel Electric Corp., Stamfor: 


has options for an additional 68. 


engine life that might result from 
cooler burning of the low lumin 
fuel. But this means nothing 
cially, say airline engineers, with: 
warranty from the engine manufact 
that would assure them of longer t 
between overhauls. Too, say the 
lines, there are no problems in 
operation of the J57 engine that 
be attributed to the current, h 
burning fuels. Rolls-Royce is 
ested in the fuel and is believed t 
evaluating it 

Among the other advantages of 
low luminosity fuel, according to 
aco, are the following: 
¢ Low total sulfur content reduc: 
rosion of hot parts, deteriorati 
elastomeric components, and resu 
a less pungent odor. 
e High thermal stability. 
© Low freezing point and viscosity 


; 


i, Conn. United has purchased 52 stands and 


mize low temperature fuel flow prob- 
lem and time for free water and par 
ticles to settle. 

e It holds less water in solution than 
present fuels as a result of its low aro- 
matics content, thus easing the load 
on fuel system heaters. 

\irline officials question whether the 
sum total will add to an incentive sig- 
nificant enough to offset a possible cost 
increase of 4 cents per gal. ‘Texaco, 
without setting any price on the fuel, 
says that it “will make the fuel eco- 
nomic for the airlines to use.” 

The petroleum producers themselves 
ire divided on this question. Texaco 
of course, which pioneered in this work, 
ind has produced over | million gal. 
for engine test, is sure that “jet fuels 
in the future will be rated by a Lun 
nometer Number.” 

But Texaco is in a somewhat un- 
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... AND BRISTOL SIDDELEY 


One of the largest manufacturers of motive power units in the world, Bristol Siddeley 
Engines Limited produce the Orpheus. The Orpheus is the most advanced medium- 
thrust turbojet engine in service anywhere today and has been chosen for the NATO 
standard lightweight strike fighter—the Fiat G91. Orpheus versions range from 
4,050-lb thrust dry to 8,800-lb thrust with reheat and reach power/weight ratios of 
up to 6:1. They are already in service in 6 different aircraft types, specified for 8 
others and are flying or licensed for building in India, Finland, Jugoslavia, France, 
Japan, USA, Italy, Germany. 


Wie: 
a — BRISTOL SIDDELEY ENGINES LIMITED 








The Star Sapphire car is powered 
by a Bristol Siddeley 4-litre engine. Com- 
bining great power with exceptional quiet- 
ness and luxurious comfort, the new Star 
Sapphire has a top speed of over 100 mph 
and an outstanding all-round performance. 


The Bristol Siddeley Gamma rocket 
motor powers the Saunders-Roe Black 


Knight—Britain’s highly successful spac« 
research vehicle. The Gamma delivers 
19,000-lb thrust at altitude for a dry weight 
of only 700 lb—sends Black Knight 500 
miles up into space. 


The Bristol Siddeley Marine Proteus 
rs the “Brave” class Royal Navy 
| boats, built by Vosper Ltd. Three 

is deliver a total of 10,500 hp— 
these 96-ft. boats a speed of over 50 





usual and advantageous position in re- 
gard to the fuel. Because of the refining 
process it uses to upgrade motor gaso- 
line, Universal Oil Products’ Udex sol- 
vent extraction process, it has low 
luminosity fuel stock left over. At the 
moment, it amounts to little more than 
a waste byproduct of motor gasoline 
processing and, consequently, can be 
offered at “competitive” prices. At 
present, Texaco has a “substantial” 
capacity for the fuel and can create 
additional Udex extraction units when- 
ever the demand materializes. 

Most of the other major petroleum 
producers use different processes for 
upgrading automotive gasoline, proc- 
esses which don’t result in leftover low 
luminosity fuel. They could obtaia 
licenses from Universal Oil Products 
and set up Udex units or, conceivably, 
produce the potential fuel by some 
other method. But the investment 
would be a sizable one, and the com- 
panies would like to be more positive 
of their market before they commit 
themselves. 

Esso Standard, for example, is keep- 
ing an eye on development and even 
has supplied Pratt & Whitney, at the 
latter’s request, with 18,000 gal. of a 
special low luminosity fuel made by a 
different solvent extraction process. In 
producing this fuel, Esso was trying 
to make a low luminosity fuel that 
would fall in the non-taxable kerosene 
boiling range but “didn’t quite make 
it.” Esso would probably use a different 
processing technique on full scale pro- 
duction but believes the low lumimosity 
fuel would still cost more than present 
turbine fuel. 

An Esso spokesman says low lumi- 
nosity fuels have about a 50-50 chance 
of finding an aviation market. At one 
time, Pratt & Whitney had tentatively 
tagged the new, low luminosity fuels 
JP-150, reportedly based on a Lumi- 
nometer Number of 150. 

Now, however, few engineers figure a 
number this high will be needed; no 
one is quite sure just where the figure 
would fall, particularly if prices rise 
right along with Luminometer Num- 
bers as they may. 

Socony Mobil, on the other hand, 
regards the development of low lumin- 
osity fuels as an advancement and be- 
lieves they will eventually find a jet 
market because of their inherent ad- 
vantages over present turbine fuels. 
The new fuels will probably cost more, 
according to a Socony Mobil spokes- 
man who contended the improvements 
in luminosity are sound and will bene- 
fit the airlines enough to offset the 
cost. Socony has been looking into 
the advantages of the fuels but doesn’t 
believe it is yet time to go into pro- 
duction. The airlines will continue to 
use kerosene for a while, no matter 
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what is offered in the way of new fuels, 
he feels. 

Shell Oil Co. is going along with the 
idea of Luminometer Number ratings 
but is wary of any greatly increased 
requirement. Like Esso, Shell ques- 
tions whether the advantage of a 150 
Luminometer Number fuel over say a 
number of 50 will be significant enough 
to merit the cost. Also, a Shell market- 
ing man says, there may be a problem 
in availability. West Coast crudes, for 
example, have a lower number than 
East Coast crudes. 

Other questions concern the suita- 
bility of the low luminosity fuels for use 
by the Air Force. It appears, for ex- 
ample, that while the new fuels have 
a somewhat higher energy content on 


a weight basis (Btu./Ib.), they show a 
somewhat lower energy content on a 
volume basis (Btu./gal.) and the im- 
portance of the latter criteria is growing 
(AW Aug. 10, 27). 

Also, the higher hydrogen/carbo- 
ratio of the new low luminosity fue 
means that while there will be les 
carbon present to create luminosity, 
there will be more hydrogen available 
to form water vapor in the exhaust and 
create position-indicating contrails. 

The resolution of most of these ques- 
tions and of the future of low lu- 
minosity fuels generally appears to rest 
principally with the airlines. Like most 
of the other groups involved, they ap- 
parently are waiting for some one else 
to make the first move. 


Allegheny Plans Commuter Fare 
With In-Flight Ticketing Service 


Washington—Allegheny Airlines has 
proposed a low-fare, no reservations 
commuter service including in-flight 
ticketing procedures that is scheduled to 
begin Oct. 4 on its Pittsburgh-Philadel- 
phia route. 

The new service, if approved by the 
Civil Aeronautics Board, will be oper- 
ated with Allegheny’s single Convair 
540 turboprop transport. A similar type 
commuter service was first proposed by 
the airline in its application with the 
Board for Detroit-Cleveland operating 
rights (AW April 6, p. 38). 

Basic features of the new system are: 
¢ Commuter fare of $13—including tax 
—will be available to passengers who do 
not make reservations or require bag- 
gage checking. Regular fare of $20.30 
will apply to passengers who hold con- 
firmed space and are pre-ticketed. 

e Passengers without reservations will 
be handled at the departure gate on a 
first-come, first-served basis. Allegheny 
will establish a boarding priority for the 
commuter passenger by time-stamping 
a card at the departure gate. 

¢ Commuter passengers will be ticketed 
aloft. All passengers will receive the 
same type of first class in-flight service 
with respect to seating, beverages and 
other extras. 

¢ Commuter passengers who prefer to 
check their baggage will be charged a 
service fee of $2. 

¢ Passengers who prefer the protection 
of definite reservations may purchase 
books of 10 tickets at a 15% discount 
from regular fares. 

Leslie O. Barnes, Allegheny presi- 
dent, told Aviation Wexrx that the new 
fare structures were based upon time 
and motion studies conducted by the 
airline in all phases of ground service 
operations. The commuter fare, he 


said, is made possible through the by- 
passing of a minimum of six ground 
operations steps required to make reser- 
vations and ticket passengers under con- 
ventional systems. 

The discount book fare is computed 
on cost-savings resulting from the sin- 
gle sale of a number of tickets to one 
passenger. Barnes’ prime aim is to cut 
so deeply into ground services costs that 
the “passenger will cost us nothing ex- 
cept the cost of the airplane seat he 
occupies. 

In addition, Barnes feels that the low 
fare will divert some of the heavy traffic 
traveling between the two cities from 
surface transportation. The airline com- 
petes with fairly good railroad service on 
the route, excellent bus service and the 
Pennsylvania Turnpike. The $13 fare 
is slightly more than the bus fare, lower 
than coach rail rates. 

On this point, Barnes said that ‘the 
real future for short-haul mass transpor- 
tation in markets under 300-400 mi. 
lies in eliminating all unnecessary, 
costly and inconvenient ground func- 
tions and in pricing our product in a 
range competitive with the automo- 
bile.” He said that the commuter sys- 
tem eliminates the need for passengers 
to report to ticket counter agents at 
airports “simply to prove to each other 
what they both already know.” 

Initially, Allegheny has proposed a 
schedule that calls for seven nonstop 
flights daily on the Pittsburgh-Philadel- 
phia route—four eastbound and three 
westbound. All but one flight will be 
operated with the Convair 540, and 
that flight will be operated with a Mar- 
tin 2-0-2. 

Flight time for the Convair has been 
set for 66 min. eastbound and 72 min. 
westbound. 
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FAA Raises 707-321 Takeoff Speeds 


By Robert H. Cook 


Washington—Pan American World 
Airways intercontinental Boeing 707- 
321 polar route flights between the 
West Coast and London are being de- 
toured almost 800 mi. south of their 
original planned routing as a result of 
new takeoff performance standards im- 
posed by the Federal Aviation Agency. 

‘Twice weekly flights of the new Pan 
American long-range turbojet transport 
are scheduled to stop at Boston between 
the West Coast and London pending 
completion of a thorough re-evaluation 
by FAA of the transport’s takeoff char- 
acteristics, with particular emphasis on 
revising takeoff speed standards. Pan 
American originally planned to make its 
only stop at Goose Bay, Labrador, on 
the polar route. Stop had to be shifted 
to Boston with the introduction of the 
new FAA regulations. 

Critical factors in setting takeoff 
speed standards for turbojet aircraft are 
the speed and rate at which the aircraft 
is rotated and the V, speed—the speed 
at which the aircraft becomes airborne. 
Rotation speed is the point at which 
the nose is lifted off the runway and 
aircraft rotated upward to flight atti- 
tude. Early rotation with a turbojet 
creates excess drag which reduces ac- 
celeration and requires more runway 
length to reach V, speed. Late rotation 
uses up more runway than is necessary, 
so turbojet pilots must rotate their air- 
craft within a narrower speed range than 
is permissible with propeller driven air- 
craft. 

As an interim measure, FAA has in- 
creased 707-321 rotation speed by 7 kt. 
and V, speed by 5 kt. The change was 
made after test and training flight data 
indicated that speeds in the type certifi- 
cate might be too low. FAA did not 
change the rotation rate on the ground 
that this standard should not be 
changed until further flight tests are 
completed. 

Temporary increase in the 707-321 
rotation and V, speeds by FAA means 
the transport must travel farther down 
the runway to reach them. So to take 
off from San Francisco’s 8,500 ft. run- 
way, Pan American must reduce gross 
weight to cut takeoff roll. This cuts 
into fuel load and forces a stop at Bos- 
ton rather than Goose Bay for refueling. 

FAA officials point out that the speed 
increases set for the -321] were in- 
tended to be conservative in the inter- 
ests of flight safety. On the basis of 
further flight tests nearing completion 
at Edwards Air Force Base, Calif., the 
speeds could be lowered, with the re- 
sult that the long-range jet would need 
less takeoff runway than at present. 
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Heat Blocks Nonstop 


Washington—Combination of unusu- 
ally hot weather in Tokyo and insufh- 
cient runway lengths is forcing Pan 
American World Airways Boeing 707- 
321 jet transports to make a Wake Is- 
land fuel stop on its Tokyo-Honolulu 
flights which originally had been planned 
as nonstops, 

Company officials say runway temper- 
atures at Tokyo are the key to eastbound 
nonstop service since excessive heat cre- 
ates a demand for a longer takeoff run 
for the long-range jet and limits its fuel 
load. The cooler weather that will arrive 
in. Japan this fall will permit shorter 
takeoffs and heavier fuel loads and, Pan 
American hopes, enable the -321 to 
fly nonstop to Honolulu. Pan American, 
which is now scheduling three jet flights 
a week on the Tokyo-Honolulu-San. Fran- 
cisco route, plans to add a fourth trip 
on Sept. 20. 











Pan American officials feel that low- 
cred speeds may be enough to allow the 
aircraft to fly via Goose Bay, cutting 
both its operating cost and flight time 
on the polar route. 

Pan American also operates a weekly 
DC-7 flight to London over the polar 
route with a refueling stop at Frobisher 
Bay, Baffin Island, and had considered 
routing its long-range jet into Fro- 
bisher. The idea was abandoned be- 
cause runways are unsuitable for the 
heavier aircraft. Flight time for the 
DC-7 is about 23 hr. from Los Angeles 
compared with 13 hr. 30 min. for the 
present 707-321 routing. The airline 
estimates that using Goose Bay would 
cut the flight time of the jet servic 
nearly two hours. 


Fully Certificated 


Although the 707-321 was fully ce: 
tificated by FAA last July with takeoff 
speeds and procedures which would 
have permitted Pan American’s planned 
polar routing out of San Francisco, FAA 
said the possibility that both FAA and 
Boeing may have misjudged these speeds 
became apparent later. 

Although both Boeing and FAA had 
concurred on the speeds at which th 
jet was certificated, FAA said further 
tests, plus observation of Pan American 
pilot training programs, led them to be- 
lieve the certificated rotation speeds 
were too low. Many pilots were get- 
ting the transport airborne at speeds be- 
low the established V., while others ex 
ceeded the speed, and both techniques 
resulted in the use of more runway. 

FAA thinks that, while there is a 
significant difference between the take- 


off characteristics of propeller-driven air- 
craft and turbojets, the problem is more 
directly connected with determining 
more stringent performance procedures 
for the aircraft than with any concen- 
tration on pilot transition training. 

On Aug. 14, Boeing told FAA that 
rotation and V, speeds for the 707-321 
might be too low and suggested raising 
the rotation speed by 5 kt. while increas- 
ing the rotation rate to permit takeoffs 
at the same runway lengths for which 
the aircraft was certificated. This would 
have permitted San Francisco-Goose 
Bay flights with a maximum gross take- 
off weight at San Francisco. 

Result of the interim ruling, which 
went into effect just one day before Pan 
American: inaugurated jet polar service 
was to increase the needed takeoff run- 
way about 8% and reduce the -321’s 
maximum permitted takeoff weight 
from San Francisco. 

To leave San Francisco with a full 
payload, Pan American had to cut the 
fuel load and switch from Goose Bay 
to Boston, which is closer. 

FAA said it reasoned that application 
of the new speeds would permit the 
agency to continue to study further per- 
formance data on the problem and, at 
the same time, allow the airline to begin 
the new polar service at a lower gross 
takeoff weight. 

Object of its re-evaluation study is to 
establish takeoff speed standards that 
will allow the pilot a greater leeway in 
operating at these speeds with no safety 
hazard and without the economic pen- 
alties of the original speeds. 

Answering industry criticism that its 
action stemmed from a new interpreta- 
tion of Safety Regulation 422B, FAA 
said that, while SR 422B covers jet take- 
off procedures, it does not spell out such 
matters as correct rotation speeds. Al- 
though these are set forth in the Boeing 
707-321 type certification, FAA admits 
it feels the exact speeds also should be 
carried under SR 422B. 


Capital Stock Expense 
Permitted as Offset 


Washington—Airlines are permitted 
to list expenses incurred in issuing capi- 
tal stock as an offset to paid-in capital 
under a Civil Aeronautics Board eco- 
nomic regulation that went into effect 
last week. 

Change in the Board’s accounting 
regulations is optional for the individual 
carriers, which may continue to treat 
such expenses as assets amortized as 
profit or loss under miscellaneous non- 
operating expenses under CAB’s cus- 
tomary accounting procedures. 
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BIG FORE-AND-AFT DOORS AT PERFECT LOADING HEIGHT ENABLE THE ARGOSY 
TO LOAD AND UNLOAD WHOLE CARGOES IN UNDER 20 MINUTES 


The less you handle cargo the cheaper the transport opera- 
tion. This is true particularly of air freight where quick 
turnround is essential if costs are to be kept to a mini- 
mum. With the Argosy (A W650) a loading system is being 
developed that will enable the huge freight hold to be 
cleared and filled again in a few minutes. With full-width 
doors at either end of the fuselage, the load can be dis- 
charged at one end while new cargo is being loaded at 
the other. 

High pressure refuelling ensures that a turnround can be 
completed in under 20 minutes. If the Argosy is used for 
mixed traftic—a role for which it is particularly suited— 
passenger and freight loading take place simultaneously. 


The use of well proven components, particularly the Rolls- 
Royce Dart prop-jets, promise exceptional utilisation for 
round-the-clock operations. 


PERFORMANCE 
POWERED BY 4 ROLLS-ROYCE DART PROP-JETS 
AIRCRAFT CRUISING SPEED: (14,000 r.p.m.) 296 m.p.h. 
MAXIMUM PAYLOAD: 27,000 lb. 
RANGE WITH FULL FUEL RESERVES AND 20,000 lb. PAYLOAD: 
1,000 st.m. 
SIZE OF HOLD: 46 ft. 8 in, (14.23 m.) x 10 ft. (3.05 m.) 

FLOOR AREA: 426 sq. ft. (39.6 sq. m.) 


THE Argosy BRINGS THE COST OF AIR FREIGHT DOWN TO EARTH 


HAWKER SIDDELEY AVIATION, 
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32 Duke Street, St. James, London $.W.1 





SHORTLINES 


> Allegheny Airlines carried 59,700 pas- 
sengers approximately 10.5 million air 
mi. during August, a 23% gain over 
the same month of last year. Air 
freight rose 35% over August, 1958, to 
slightly over 400,000 Ib. 





> British Overseas Airways Corp. and 
Qantas Empire Airways will inaugu- 
rate turbojet service on their jointly 
operated London-Sydney route this fall. 
On Oct. 15, Qantas will begin Boe- 
ing 707 service, and BOAC will intro- 
duce de Havilland Comet 4 service on 
the route Nov. 4. 


> Continental Airlines has replaced its 
last Convair 340 with Vickers Vis- 
count IIs on its Dallas-Albuquerque 
route. The last of three Convairs leased 
from Frederick B. Aver & Associates 
has been returned. 


> Hawaiian Airlines carried 52,592 pas- 
sengers 7,028,000 passenger miles dur- 
ing July. 


> Lockheed Aircraft Service, Inc., has 
been awarded a contract for conversion 
of three Air-India International Lock- 
heed Super-G Constellations from pas- 
senger to convertible cargo/passenger 
configuration. Work will be done at 
the LAS base at Ontario, Calif. 


> Mohawk Airlines reports that it car- 
ried 46,482 passengers 9,115,000 pas- 
senger miles during August. Mohawk’s 
flect was in the air a total of 3,112 hr. 
and recorded a 98.4% completion fac- 
tor during the month. 


>» Seaboard & Western Airline has sub- 
mitted a plan to the Civil Aeronautics 
Board providing for direct air freight 
service from New York to Tokyo over 
the polar route via Anchorage, direct 
service to the Orient and Australia from 
Boston, Philadelphia, Baltimore, Wash- 
ington, Chicago and Detroit and from 
the Pacific Coast cities of San Diego, 
Los Angeles, Burbank, San Francisco, 
Oakland, Portland and Seattle/Tacoma. 
Flights would be operated with 15 
Canadair CL-44 turboprop aircraft. 


> United Air Lines has applied to the 
Civil Aeronautics Board for permission 
to operate nonstop service from Chi- 
cago to Hawaii beginning in the sum- 
mer of 1962. The airline would use 
Douglas DC-8 aircraft in daily round 
trip service between Chicago and Hono- 
lulu and would also provide six DC-8 
flights weekly from Philadelphia and 
Detroit to Honolulu via Los Angeles. 
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AIRLINE OBSERVER 


> Civil Aeronautics Board decision in the New York-San Francisco Non- 
stop Service Case (AW Sept. 7, p. 41) is of major significance to the air- 
line industry, representing the first time there has been a split on the four- 
year-old philosophy of strengthening routes through increased competition. 
Sharp dissent in the case by Chairman James Durfee and member Harmar 
Denny declaring that market potential is not strong enough to support a 
third carrier on the route may have started a policy trend that could have a 
marked effect on decisions in future major route cases—notably the Southern 
Transcontinental Case. Although Vice Chairman Chan Gumey joined with 
the majority in the New York-San Francisco case, he has been a lone dis- 
senter generally opposing increased competition in some previous route 
cases, and he may lead the opposition to the present route philosophy since 
both Durfee and Denny are expected to leave the Board this year. 


> California Airmotive, newly formed used-plane dealer, recently purchased 
21 transport aircraft from Trans World Airlines for $3 million and now 
holds exclusive purchase rights on 27 additional TWA aircraft for approxi- 
mately $7 million. Terms of the contract call for immediate delivery of 10 
Martin 4-0-4s, five Martin 2-0-2s, Five Douglas DC-4s and one Lockheed 
1049. Several Convair aircraft were recently purchased from Western Air 
Lines and Northeast Airlines by the corporation. 


> Lake Central Airlines will evaluate British aircraft in connection with its 
long-range equipment program. Company officials will study both the 
lairey Rotodyne and Hawker Siddeley Avro 748 turboprop transport. Also 
under consideration are the Fairchild F-27, Allison’s Convair turboprop and 
the Convair 340 and 440 transports. 


> First flight of Canadair CL-44 turboprop transport ordered by Flying Tiger 
Line and Seaboard & Western Airlines is scheduled for November. Check- 
ing of fully installed avionic system and electronic equipment is about 
completed. Hydraulic system is almost finished and is being checked 
progressively. Flight controls have been function-checked. All four Rolls- 
Royce Tyne turboprop engines have been mounted, and trial installation of 
a propeller has been made. Instrumentation is now proceeding for engine 
runs scheduled for early next month. 


> Kast Germany’s aircraft industry association WEB Kooperationszentrale 
fur die Flugzeugindustrie has expanded its export drive to include flight 
instruments and ground installations, as well as the Baade BB-152 turbojet 
transport (AW Mar. 23, p. 58). Full-page advertisements in the German 
Democratic Republic Review offer foreign customers the aid of East German 
consulting engineers and modern manufacturing facilities for solving aircraft 
problems. 


> Trans World Airlines will begin domestic and intermational all-cargo 
service Oct. 1 with six Lockheed 1049H Cargoliners released for commercial 
service by the termination of the company’s year-old contract with Military 
Air Transport Service. The six aircraft, combined with two additional 049s, 
will provide four weekly round trip all-cargo flights on intemational routes 
and three daily domestic round trip cargo flights. 


> Decision to land the Russian Tu-!14 turboprop transport carrying Nikita 
Khrushchev and his party on their visit to the U. S. this week at Andrews 
Air Force Base in Maryland, rather than at Washington National Airport, 
was made entirely by the Soviets. Federal Aviation Agency imposed no 
landing restrictions on the aircraft 


> Capital Airlines negotiations with Air Line Pilots Assn. have broken off 
after failure to reach agreement on wage increases and changes in the rules 
sections. National Mediation Board will make further attempts to settle the 
dispute but chances are strong that the union will reject any offers of arbitra- 
tion. Pilots have proposed an escalator type of pay in an attempt to win pay 
hikes, lessen financial impact on the carrier at present. 














Airline Traffic—July, 1959 





| | 
Revenue j % 
Revenue | Passenger | toad Total Revenve to 
Passengers Miles | Factor U. S. Mail | Express | Freight Revenue Available 
(000) Yo Ton-Miles | Ton-Miles 


| 
——| ~_ 


DOMESTIC TRUNK 
American... a 681,476 549,538 | 75 
Braniff. . . PON er take As 169,455 75,475 55 
Capital..... TEAL Set a: 319,705 129,139 55 
Continental ey ee 103,324 70,484 61 
Delta. 248, 509 124,369 54 
Eastern... Bala be! pane 706,086 388,179 51 
National ee it 134,507 82,510 
Northeast. . eae: 120,080 46,584 §2 
Northwest Bh, Cate | 164,734 130,817 60. 
Trans World.......... 446,929 434,076 76 
United Lge 648,438 468,844 71, 
Wesiern. ; 139,589 81,295 61 


1,833,498 | 861,041 | 8,413,536 | 63,804,019 | 62 
325,643 178,465 650,246 | 8,394,571 46 
454,863 268, 263 424,240 | 13,507,812 | 49 
131,474 66,853 224,456 | 7,173,978 50 
387,119 309,462 | 1,304,832 | 13,939,586 50 
975,236 504,977 | 1,369,587 | 40,159,991 41 
238,418 58,581 531,461 | 8,775,705 45 

86,245 41,297 93,206 | 4,681,955 42 
$40,579 248,454 | 1,240,295 | 14,571,452 | 52 

1,241,182 684,488 | 2,413,619 | 45,926, 166 | 65 

2,511,662 | 1,000,901 | 6,249,475 | 54,742,793 | 62 
273,411 | 86, 497 271,185 | 8,401,677 52 
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INTERNATIONAL } 
American ; 10,460 10, 674 67 
Braniff. . ieee } 4,765 8,434 56 
Caribbean Allantic.........| 32,614 2,271 71 
Delta ie 4,502 5,667 52 
Eastern : 46,498 67,506 65 
Mackey... fate . 108,862 | 21,951 43 
National ; | 9,059 5,553 60 
Northwest } | 20,958 41,470 65 


Pan American | | 
Aloska lea ets 4,937 7,078 71 32,572 161,662 957 ,632 67 
Atlantic eae 133,736 192,269 75 1,316,978 | . 2,984,008 24,322,216 65 
Latin America 140,206 165,119 78 401,590 4,458,825 20,066,889 71 

1,303,319 | . 2,288,184 | 16,474,028 75 


Pacific ; 32,806 124,714 82 
Panagra | 11,504 16,731 63 64,343 | 562,461 | 2,438,677 63. 


Resort* bee we : 
Trans Caribbean...........| 11,608 18,670 97 
Trans World aed 42,911 134,343 74 
United.... } 14,656 36,421 82 
Western. ine bikes n eel 4,614 7,178 64 


11,548 | 549 251,962 | 1,365,196 | 71 
24,662 | .. 112,543 | 1,050,549 51 
1,649 4,432 246,244 74 
6,775 34,082 669, 407 46 
80,759 122,222 | 7,144,461 61 
ies 1,793 29,039 | 2,396,956 | 42 
9,390 5,649 40,715 645,671 54 
1,152,337 23,297 | 1,002,425 | 6,539,031 | 67 


eoounoao- 
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213,794 1,721,964 86. 

813,038 2,009,377 | 16,601,443 71 
160,885 102,436 3,984,649 78 
14,16] | “ps 20,213 765,835 63 


NO @ @ 
ono @ 


LOCAL SERVICE 

CS ree ORE TE 57 ,878 10,291 49 
Bonanza ol 20,531 5,012 44 
Central : 14,910 2,844 38 
Frontier : : 31,500 7,971 37 
Lake Central 19,376 3,000 41 
Mohawk : 45,711 9,091 53 
North Central ‘ 87,921 16,260 46. 
Ozark : : 47 ,957 8,254 41 
Pacific | 43,789 9,542 57 
Piedmont ; 43,417 9,369 44 
Southern , 23,708 4,167 34 
Trans¢Texas ya Be 25,399 6,038 

West Coast : ; 29,458 5,642 


11,175 | 24,490 | 1,037,961 47 
5,818 | | 9,277 496,048 42 
8,613 | 11,107 294,816 34 
25,653 | 72,477 875,695 41 
4,156 309, 833 44 
8,342 15,945 906,760 52 
35,905 25,608 1,688,387 47 
14,494 344 | 25,680 857,549 44 
14,140 7,658 936, 687 56 
18,936 : 14,034 944,393 45 
10,883 ; 15,360 436,933 34 
18,142 36,738 641,935 40 
6,247 557,951 49 
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HAWAIIAN 
Aloha Ae 36,608 5,537 F = 6,593 454,419 | 61. 
Hawaiian aetol 48,699 11,247 | : Rae bss 137,522 | 1,082,025 61 


CARGO LINES 
AAXICO jn Spe} 5,774,812 5,774,812 76 
Aerovias Sud Americana is ; sa $82,120 | 582,120 87 
Flying Tiger ard oo 27 , 533 ‘ 63,423 9,855,963 | 12,699,957 87 
Riddle | 

Domestic ; on : eye 3,672 28,311 1,179,382 1,211,365 70 
Overseas pee ie ; # tone bike ties 449,950 449,959 67 
Seaboard & Western ; . eeies 405,902 1,955,741 2,362, 483 50 
Slick ve ne 3,216 22,008 wicks 3,880,098 6,080,464 96 





HELICOPTER LINES 
Chicago Helicopter be eed 20,519 
Los Angeles Airways......| 5,425 182.2 


370 ete hye “| 36,573 
New York Airways........| 12,152 | 223 535 | 
| } 

| 


24,652 
24,421 


ALASKA LINES 
Alaska Airlines , 11,898 12,867 410,488 1,739,233 


Alaska Coastal 7,664 762 ; | 4,987 85,681 
Cordova* i ad é ae era ; , 

Ellis. . 7,538 462 | ry 3,575 52,560 
Northern Consolidated 3,251 1,103 } ‘ 80,455 232,241 
Pacific Northern 15,291 | 14,884 328,834 2,056,027 | 
Reeve Aleutian 1,481 1,299 P eats 102,835 287,703 
Wien Alaska 7,070 2,732 | 51. 378,090 | 694,750 | 





*Not available. 
Compiled by AVIATION WEEK from Airline Reports to the Civil Aeronautics Board. 
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The True Test of Capability 





Not too long ago an editorial roundup on inertial 
guidance and navigation had an interesting quote: 
“An inertial guidance system is like a baby. It’s 
easy to conceive, but difficult to deliver.” 

The truth of this observation may have been lost 
in the midst of claims and counter-claims that have 
characterized the field since inertial guidance was 
accepted as feasible in 1949. But these claims have 
not altered the fact that delivery of a reliable iner- 
tial system remains the true test of capability. 

Sperry’s first claim is that it isn’t easy. 

In 1950 we undertook the most difficult technical 
inertial challenge—to provide inertial navigation 
of extreme accuracy, over many hours of operation, 
under most adverse environmental conditions and 
capable of operating reliably again and again over 
a period of years. 

Today, flight tests indicate that the Sperry 
Doppler inertial bombing-navigation system for 
Convair’s B-58 supersonic bomber is the most 


advanced and proven airborne inertial system. As 
a measure of the task, there have been 25 million 
man-hours employed to develop and produce this 
successful inertial guidance. But, as a result, the 
nation has in the B-58 Hustler the most thoroughly 
studied, analyzed, tested, evaluated and understood 


inertial guidance system in being. 


It is this understanding of things inertial that the 
Sperry team of scientists, engineers and production 
specialists can bring to the delivery of new inertial 
advancements for manned aircraft, space vehicles 
and for missiles and rockets. The B-58 bombing- 
navigation system is a development and product of 
Sperry’s Air Armament Division, Sperry Gyroscope 
Company, Division of Sperry Rand Corporation, 
Great Neck, New. York. 


Engineers: A career with Sperry provides engi- 
neering’s highest challenges and most satisfying 
rewards. Write to R. F. Garbarini outlining your 
background and interests. 


cPEARY 





VICKERS Vanguard has a span of 118 ft., length of 122 ft. 10.4 in. Still in test stage, speed has been projected to 450 mph. 


Aviation Week Pilot Report: 





Vanguard I Demonstrates Single Engine 


with production airplane 
number eight, the Vanguard Type 952, 
Mark II, will be fitted with Rolls-Royce 


By Robert I. Stanfield 


Weybridge, England—Speed and 
power capabilities—including flight on 
one engine—of the short-to-medium- 
range Vickers Vanguard were evidenced 
during Aviation Weex evaluation of 
Type 951, still in its flight test program. 
Certification of the four-engine turbo- 
prop by the British Air Registration 
Board is expected by spring of 1960. 

Capable of carrying up to 139 econ- 
omy-class passengers at speeds projected 
to 450 mph., and with a still-air range 
at 2,340 stat. mi., the low-midwing 
Vanguard is being produced at a one-a- 


month rate at the Vickers-Armstrong 
(Aircraft), Ltd., plant here. Rate of 
production may be increased to three- 
a-‘month during the latter part of 
1960. Cost is about $2.7 million which, 
with spares, may approximate $3.2 mil- 
lion. 

Power for the first seven Mark I 
Vanguards, Type 951, of which three 
have been produced to date, is supplied 
by four Rolls-Royce Tyne I engines of 
4,500 shp. (4,985 tehp.). Gross takeoff 
weight of the Vanguard I is 135,000 Ib., 
which is expected to be modified later 
to the higher operating weights and 
power of subsequent Vanguard IIs. 





Condition 


Max. Takeoff (5 min. limit) 15,250 


Max. Continuous (unrestricted) 14,100 


Cruise (370 kt., 25,000 ft.) 13,500 





Vanguard Engine Data 


Engines: Rolls-Royce Tyne R.Ty. 11, Mark 512 


Engine rpm. Horsepower Horsepower tb./hr. /tehp. 


* (Minimum ratings, sea level, ISA static conditions) 
Propellers: de Havilland 14 ft. 6 in. diameter, constant speed, full feathering, four-bladed. 


Over-all 
Specific Fuel 
Shaft Total Equiv. Consumption 


5,050 5,545 0.464 
*(4, 850) 
4,445 
*(4,270) 


2,845 


4,860 0.471 


3,195 0.388 








Beginnin 


Tyne R.Ty.11 turboprops of 5,050 
shp. and 5,545 tehp. Combustion is 
annular with 10 straight flow-flame 
tubes. Compression ratio is 13.5 to 1. 
Engine length is 108.7 in.; basic dry 
weight is 2,113 Ib. The four-bladed de 
Havilland propeller, of 14 ft. 6 in. diam- 
eter, is coupled to the low-pressure shaft 
through a compound epicyclic reduc- 
tion gear with helical gear wheels. 
Reduction gear ratio is 0.064 to 1. 


Airline Orders 


Both British European Airways and 
l'rans-Canada Airlines have ordered 20 
Vanguards each. Initial delivery of the 
first six Vanguards Is will be to BEA in 
the spring of 1960; the last 14 of the 
BEA order will be Vanguard Ils, as will 
be the 20 earmarked for Trans-Canada, 
the first of which is scheduled for deliv- 
ery early in 1961. 

The Vanguard I flown by AviATION 
Week, No. G-APEA, first flown on 
Apnl 26, 1959, was Vickers’ second 
production model and will be the flag- 
ship of BEA. At this writing the first 
three production models have made 
over 180 flights exceeding 330 hr. total 
time. Vickers expects approximately 
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COCKPIT layout includes temporary fuel jettison panel (in center windshield) fitted for test purposes. Glass area is 34 sq. ft. 


OVERHEAD panel of test aircraft includes flight deck and external lighting controls, deicing, 
fuel system and engine starting switch nd air conditioning regulators. 


Flight Traits 


1,500 to 1,600 hr. before certification. 

The Vanguard is an attractive air- 
plane, larger and faster but akin in 
appearance to the Viscount, from which 
it has incorporated the best features. 
Vickers chose the “double bubble” 
fuselage cross section as the optimum to 
give the required passenger cabin width 
ind height without compromising ade- 
quate working depth in the under-floor 
freight holds. 


Basic Construction 


All surfaces of the aircraft are light 
alloy covered; principal material speci- 
fications are L.72, L.73, 24ST4 and D. 
r.D.5050. Magnesium is not used 
for any skin surfaces. Pressurized fuse- 
lage is of conventional construction 
employing open frames supporting 
stringers to which the skin is, in gen- 
eral, riveted. 

Ihe wing torsion box consists of 
three units: the center section and the 
port and starboard mainplanes. Break 
joints for the assembly of the units are 
provided at the wing roots. The lead- 
ing edges and wing tips are detachable. 
The torsion box is manufactured from 
machined panels with integral stringers 
and three spanwise shear webs, with 
closely spaced ribs forming internal 
bracing. Each port and starboard sec- 








tion of the torsion box is sealed to 
form two integral tanks. Access panels 
are provided for inspection and servic- 
ing. Modified NACA 63 wing section 
has a thickness-chord ratio varving from 
15% at the root to 13% at the tip. 

Ailerons are of aluminum alloy con- 
struction, aerodynamically balanced by 
internal balances and trailing edge tabs. 
Each is built in sections to avoid hinge 
binding. Fowler-type flaps are divided 
into four sections per side and all eight 
sections are actuated by means of a 
torque tube from a single hydraulic 
jack. Settings for takeoff and landing 
are 20 and 40 deg., respectively, and the 
majority of the angular deflection occurs 
after rearward extension has been 
achieved. 

The tail plane is of aluminum alloy 
stressed skin construction and _ incor- 
porates three shear webs. The center 
section is integral with the rear fuselage 
and the port and starboard planes are 
attached at the fuselage side. Each 
aerodynamically balanced elevator is of 
aluminum alloy, as are the fin and 
rudder. The lower section of the fin is 
attached to the rear fuselage on the 
same frames as the tail plane; the upper 
section is connected to the lower by 
bolts and fittings. 

The rudder is manufactured in two 
sections 


Passengers-Cargo 


Passengers, crew and_ services are 
carried in the upper aircraft floor. 
Length of the passenger compartment 
is 90 ft. It incorporates two holds of 
750 and 610 cu. ft, and is 51 in. high 
58 in. side. The lower floor is for the 
carriage of freight and livestock. ‘The 
freight floor is designed to a general 
loading of 150 psf. and a maximum 
local load intensity of 200 psi. Six 
main doors are fitted to the aircraft 
four give access to passenger compart 
ment and two to the freight compart 
ment. Doors above the passenger floor 
level open outward and forward. Vis- 
count-type windows (26 in. x 19 in., 
elliptical) are fitted throughout the 
passenger cabins. 

The Rolls-Royce engines are mounted 
with jet pipes passing over the wing to 
give good propeller ground clearance 
(30 in. minimum inboard, 45 in. out- 
board) and maximum access to the un- 
derfloor freight compartments. Each 
engine is supported on tubular mounts 
to four fittings at the firewall, similar 
to the Viscount mounting. Cowls are 
petal-type. Clearance between inboard 
propeller tip and fuselage side is 2 ft. 
§ 

3 in, 

Fuel is carried in four integral wing 
tanks isolated from fuselage. Of the 
6,120 gal. capacity, 2,258 gal. is carried 
in each inner tank and 805 gal. in each 
outer tank. Either kerosene or ]P-4 
may be used. Single-point underwing 


56 


CUTAWAY of the Vanguard includes aircraft’s controls and fuel system, avionic equipment, 


1efueling is provided with a capacity of 
720 gal. per min. with 50 psi. pressure 
:t the aircraft coupling. Fuel may be 
drawn from all or any tanks to supply 
iny engine. Dump system is available 
if required. 

Landing gear is designed for extension 
at indicated speeds up to 200 kt. Main 
gear units retract forward into the inner 
engine nacelles. The nose gear retracts 
forward into an unpressurized fuselage 
compartment. Nosewheel steering is 
controlled by cockpit handwheels ad- 
jacent to pilot-copilot seats. Aircraft 
has a turning radius of 74 ft.; steering 
angle is 70 deg. from central. Anti-skid 
equipment is included. 


Cockpit and Instrumentation 


Cockpit of the Vanguard is designed 
for two-pilot operation, with controls 
and instrumentation accessible to cither 
pilot. Third crew member sits between 
and behind the pilot-copilot seats within 
easy reach of power-systems controls. 
Good vision is provided via 34 sq. ft. 
of 11 flat glass panels. Pilots’ panels 
are electrically de-iced. Glare shields 
minimize instrument reflections. 

Dual controls include nose 
steering and scopes for Ekco weather 
radar installed in nose. Seats, control 


Ww heel 


columns and rudder pedals are adjust 
ible. Flight instruments are mounted 
forward of the pilot and copilot; engine 
instruments are centered. Vanguard 
incorporates a Collins Flight System 
including Collins AP-103 autopilot, 
Sperry C-4 gyrosyn compass, Eclipse 
Pioneer 36126 RMI, flight director 
horizon and flight director course indi 
cator FD105, Collins vertical reference, 
ind Smiths standby magnetic compass. 

Ihe center quadrant contains power, 
trim, automatic pilot and radio con- 
trols. Overhead panei includes controls 
for lighting and electrical system, de- 
icing, fuel system, air conditioning and 
engine starting. The circuit breaker 
panel is located aft of the copilot’s seat, 
within easy reach. 

Operation of main flight controls is 
via push-pull rods and swinging links. 
l'rim tabs are manually operated, with 
electrical assistance provided on the 
rudder trim tab through a mechanically 
operated clutch. The Vanguard retains 
the Viscount direct throttle and pro- 
peller-control interconnection. In the 
ground operation range a “Beta” con- 
trol system (direct control of propeller 
blade angle) is incorporated in the 
throttle linkage. 

As with most turbines, starting pro- 
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cedures are simple and quick. Time 
required from initiating the starting of 
one engine to initiating the starting of 
the next averaged about 20 sec., with 
external power. The Vanguard I, loaded 
with test equipment and with 15 peo- 
ple aboard, weighed about 112,000 Ib. 
at takeoff. 

In the right seat was Jock Bryce, chief 
test pilot for the Vickers company. 

The Wind during flight was calm. 
Outside air temperature was 26C. 
Sea level pressure was 1,015 mb. A 
last quick check of the instruments 


PAYLOAD—POUNDS 


500 1,000 1500 2500 
STATUTE MILES 
CHARTS include pavload-range curve, dire 
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pressurization features, flap arrangement. Note rear integral airsteps. 


showed all readings normal, an 
20 deg. flaps lowered and ful 
applied the Vanguard moved 
down the runway, initially gui 
nose wheel steering. 


Takeoff and Climb 


At our light weight we had: 
more than a few thousand feet 
the airplane flew itself off at 
Buildup of speed and rate of cli: 
fast, and as soon as the gear a 
were retracted the airplane was 
ing 180 kt. and the rate of cli: 


300 


0 200 400 G00 800 1,000 1,200 1,400 1,500 1,200 2.000 


STATUTE MILES 


ct aircraft mile’ costs and maximum profit 


to the peg, at +,000 fpm. Going through 
8,000 ft. we had dropped the nose to 
shallow the angle of ascent, and our 
climb rate was 2,000 fpm. 

Leveling off at 11,000 ft., jet pipe 
temperature ran about 540C and en- 
gines were held to 11,000 rpm. As the 
airplane was in its initial test stage there 
were definite power limitations imposed; 
temporary maximum speed at this point 
was limited to 250 kt. indicated to 25,- 
000 ft. 

With outside air temperature 8C, 
our airspeed at the above power setting 
was 240 kt. or 336 mph. 

Since this flight was made, the Van- 
guard I has satisfactorily completed its 
Hight resonance program and has been 
dived to a maximum speed of 530 mph. 
true airspeed and 464 mph. indicated 
uirspeed. Vickers had to reach 370 kt. 
E'AS to clear the Type 951 and 400 kt. 
EAS to clear the Type 952 (Vanguard 
Il). 

The Vanguard I also has been flown 
several times at maximum gross takeoff 
weight and at true airspeeds in cruise 
configuration of 420 mph. 


Route Details 

Vickers emphasizes that the Van- 
guard, while costing twice as much as 
the Viscount, carries twice the payload, 
over twice the band of stage distances 
100 mph. faster, at less than twice the 
fuel consumption (it burns 720-840 
gph.) depending on distance, height, 
temperature, etc.). Since flown by 
AviaT1ION Week, airplane G-APEA 
flew the Gander, Newfoundland, to 
Wisley, England, section of the North 
Atlantic route in 5 hr. 30 min. at an 
iverage speed of 450 mph. Fuel con- 
sumed was 27,500 Ib. On the earlier 
west leg, from Keflavik to Montreal, a 
distance of 2,049 naut. mi., flight time 
was 6 hr. 23 min. and fuel consumed 
was 31,300 Ib. 

Che airplane had not been brought 
to a full stall at the time of this evalua 
tion, and in clean configuration, power 
off, the Vanguard was brought «nly to 
buffet condition. . Buffeting occurred 
at 118 kt. indicated airspeed at 11,000 


PROFIT PER TRIP $ 


STATUTE MILES 


otential—first class and coach class. 





On 
the verge 


of 


failure 


Columbus’ entire voyage faced one crisis after another .. 
and for lack of intermediate information, was very nearly 
destroyed by a mutinous crew. A crew suffering from the 

shock of new experiences... and having only the unknown 
to look forward to. 
Today there is no need for man to face these experiences 
unprepared . . . and in the case of the military, it is 
costly from the standpoint of time and money to learn 
through actual experience the operation of complex 
equipments which make up our nation’s defenses. 
Theory represented by scientific formula is passive . 
and as in Columbus’ case, it does not include the 
moment-to-moment experience. ERCO, through unique 
special-purpose computers, transforms the inert 
equations into active environments with almost every 
conceivable experience .. . and the opportunity for 
a man to live and re-live an event hundreds of 
times before it ever happens. 


ERCO ability and leadership in the area of special-purpose 
computation has as its foundation hundreds of real experi- 
ences creating and building systems and equipments which 

give precise reproductions of what will happen. 


For a prompt engineering review of your project write Manager-Marketing 
NUCLEAR PRODUCTS— 
DIVISION QC£ INDUSTRIES INC., RIVERDALE, MARYLAND 


OTHER ACF DIVISIONS: ALBUQUERQUE * AMERICAN CAR & FOUNDRY 
AVION * CARTER CARBURETOR «© SHIPPERS’ CARLINE * W-K-M 





REAR roof panel of the Vanguard contains 
controls for services required during ground 
test (preflight-servicing). 


ft., during which the airplane was quite 
responsive to low-speed control pres- 
sures; lateral stability was good. Van- 
guard since has been fully stalled with 
and without power, with minimum stall 
speed reached being 76 kt. with 30 deg. 
flaps and power on. 

Noise and vibration in the Vanguard 
were at a minimum. Flight characteris- 
tics were good during all phases and 
speed regimes entered in this evaluation. 
Control forces were light, and aircraft 
responded quickly both at slow and 
high speeds. Particularly effective was 
engine-out performance. 


Engine-Out Performance 


With engines turning 11,000 rpm., 
both starboard engines—No. 3 and 4— 
were feathered at 10,000 ft. Directional 
control was held with aileron, and with 
5 deg. of trim cranked in the Vanguard 
—with power advanced to 12,500 rpm. 
on the port engines—could be flown 
hands-off. Airspeed at this point 
dropped off to 200 kt. indicated, for a 
true reading of 243 kt. or 280 mph. 

Lateral control was good, and the 
airplane was pulled into varying degrees 
of bank, both left and right. We were 
about ready to restore the lost power 
when Jock Bryce reached over and 
feathered the inboard port engine, at 
the same time advancing power on 
No. 1 to 13,500 rpm. (maximum 
cruise). In this condition, operating on 
but one outboard, the Vanguard main- 
tained altitude. 

Airplane normally flies its holding 
pattern at 150 kt., with or without flaps. 
Flap limits speed is 190 kt., and pro- 
cedures call for landing pattern to be 
flown at holding speed downwind, with 
20 deg. flaps, a base leg of 140 kt. with 
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“100” ‘rivets’ give you 


superior fastening 


a \ 


1. The ‘‘700”’ rivet design produces 
sheet clamping action that is superior to 
any other blind rivet. This same clamping 
action guarantees consistent uniform head 
seating. 

2. Cherry “‘700” rivets provide a posi- 
tive hole fill, even in oversized holes. Sim- 
plifies hole preparation problems in the 
shop and reduces hole drilling costs. 


3. Wide grip range. One rivet can be 
used for several material thicknesses, thus 
reducing stock and lowering costs. 


4. When installed, the wire-drawn por- 
tion of the stem, as shown, indicates that 
(1) a blind head has been formed, (2) the 
sheets have been clamped together, and 
(3) the rivet has expanded to fill hole. 


5. High uniform stem retention is main- 
tained within a greater hole tolerance 
range because the stem always adjusts to 
fill the hole. 

Let us demonstrate the superior fea- 
tures of the Cherry ““700” rivet in your 
shop on your trouble spots. Call or write 
Townsend Company, Cherry Rivet Divi- 
sion, P. O. Box 2157-N, Santa Ana, Cal. 


*Patents issued and pending 


Strong Clinch 





Positive Hole Fill 





Tr? 


Wide Grip Range 





Positive Inspection 





Uniform Stem Retention 





CHERRY RIVET DIVISION 
Sa - £33 


Townsend Company 


in Canada: Parmenter & Bulloch Manufacturing Company, Limited, Gananoque, Ontario 





AWICA DIVISION—Clamps, 
seals and couplings for posi- 
tive fastening of fluid and 
electronic systems. Produces 
this air starting bottle sup- 
port for aircraft. 


TURBO PRODUCTS DIVISION 


mets time Pu : _ ” i —High alloy metals compo- 


nents and assemblies for jet, 
missile and rocket propulsion 


has come for” Sly, : crane, roenee Sas 


type turbo jet engine. 














U. S. PROPELLERS INC.—Pro- 
pellers, fans and rotor sys- 
tems for aircraft, drones, 
wind tunnels, and vertical 
flight aircraft. Supplied this 
Flying Platform's propellers. 


FABRICEL DIVISION — Form- 
ing, contouring and fabricat- 
ing aluminum, fiberglass and 
metal for aircraft, missiles, 
electronics, and ground sup 
port equipment. Completed 
rocket, shown with trailer. 


LEFCO PRODUCTS INC. — 

Specialized plastics manufac- 

turing of fluorocarbon plastic 

Teflon — also kel-f, nylon and 

polyvinyl — standard and cus- 

Gee sizes ane eee. ADOR CORPORATION — Pre- 
fabricated construction units 
to shelter ground support 
personnel and equipment. 
Complete prefabricated walls, 
doors, and windows. 


AMERICA’S NEWEST COMBINATION OF EXPERIENCED INDUSTRIES 


Poly Industries combines six experienced divisions and subsidiaries 
to offer a new range of products and services... for the present 


and future. ae 
Engineering, design and production of fluid dynamic, power com- Write for New 

° . * ° . Siticee Py 2 
ponents and ground support equipment—for flight, electronics, and Capabilities Brochure... 
industry—are united in this new approach. This flexible new com- 
bination of six industries simplifies the complex buying function 


and project coordination through a single integrated national field POLY INDUSTRIES, INC. 
and engineering staff. We invite your inquiry. 12177 Montague Street, Pacoima, Calif. 


Exceptional employment opportunities for qualified engineers experienced in fluid dynamics and power components. 
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AIRPORT 
ALTITUDE — 

MAX, PERMISSABLE TAKE-OFF WEIGHT FEET MAX. PERMISSABLE LANDING WEIGHT 

.. 10000 
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ESTIMATED weight-altitude-temperature limitations for the Vanguard II, powered by Rolls-Royce Tyne R.Ty.11 engines, at max. weights. 


30 deg. flaps, and a final approach of accessory gearbox for four-enginc off-loaded in flight with gear and flaps 
ibout 125 kt. with 40 deg. flaps (full) ability, supply the hydraulic system at up. An electrically-driven pump is a 
being lowered when committed to land- 3,000 psi. to operate landing gear, fla stand-by to operate flaps, wheel-brakes 
ing. wheel brakes, nose wheel steering, 1 and steps. Emergency gear lowering is 
Vanguard comes over the fence at tractable passenger steps and prop via “free fall.” 
approximately 110 kt. and touches down brakes. The system is automaticall Vanguard’s main electrical system, as 
about 98 kt. 
On landing, this pattern was fol- , 
lowed and the airplane could have [i Owe 
been brought to a full stop in about rh VE 
3,500 ft. but for additional traffic in : \ 
the pattern. The Vanguard has been A\ 


brought to a measured halt in about Z 
2,100 ft. Vickers feels that a 5,600 ft. 


runway will suihce for any European (my 
operation. When utilized in a long- \@ 
range role, the airplane can operate from 

a 6,000 ft. runway in standard condi- 

tions at maximum takeoff weight, with 

a payload of 29,000 Ib. 


Cost Data 


For Air Transport Assn. calculations, 
Vickers presents this basic Vanguard 
cost data: Cost of complete aircraft, 
$2,744,000; cost of one engine, $143,- 
000; cost of one propeller, $33,700; 
attained period between engine over- 
hauls, 1,250 hr.; engine overhaul labor, 
1,150 manhours per overhaul; overhaul- 
maintenance parts, $13.3 per engine hr.; 
engine maintenance labor, 10 man/min. 
per engine hr. 

Four engine-driven constant-displace- 
ment pumps, one mounted on each 
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Itek Information Technology 
A DYNAMIC COMBINATION OF SCIENCES 


Until now man’s vast accumulation of 
recorded knowledge from photographs 
of cave scratchings to scientific papers 
could only be searched by hand when 
specific information was needed. 
Through musty library stacks, through 
files and accumulations of papers, talent 
has labored while decision and progress 
waited. 

Today in a new field, Information 
Technology, Itek scientists and engi- 
neers are creating systems which collect, 
compress, code, index and store 
graphic or textual information for 






GRAPHIC AND 
EXTVUAL MATERIAL 


INPUT 


T 





INQUIRY 


BRINGS YOU KNOWLEDGE INSTANTLY! 


automated retrieval and display in an 
instant. For example, in reconnaissance 
systems, a field of Itek emphasis, vast 
numbers of high acuity photographs 
can now be collected, processed, 
stored and searched virtually auto- 
matically. Itek systems such as these 
will soon be serving every area of 
society, government, industry, science 
and education. 

In pioneering these unique concepts, 
Itek people stand on the frontiers of 
a new master technology combining 
such diverse disciplines as optics, 


electronics, photophysics and 
try, mathematics, human engine 
and language logics. Creativ: 
neers interested in working in th 
growing field of Information 
nology will find rewarding positi 
Itek. Here they will join outst 
men in their field in the sear 
new paths to progress in huma 
munication. For complete infor: 


mis- 
ring 
ngi- 
rast- 
lech- 
iS at 
ling 
ror 
om- 


tion 


on career openings now availab 


forward resumes, in confiden: 
Dr. F. Dow Smith, Itek Corp: 
Route 128, Waltham 54, Massach 


Sf, 
& 
~ 


hy 


to 
tion 


tts. 


tek 


itek Corporation 
Waltham 54, Massachusetts. 


Itek Boston information technology center. 
Itek Palo Alto aero-space technology center. 
Vidya Incorporated research subsidiary. 
Photostat Corporation marketing subsidiary. 











That lonely feeling of trouble... 


Eleven years ago, Airwork could only give emergency service to the 
area within a few hundred miles of Millville. Sometimes the president 
drove a truck all night to deliver an engine in time. 


Today, a service network of leading fixed base operators cover the East 
from Canada to Florida; carrying Airwork overhauled engines and 
accessories in stock. These Airwork dealers and our branch offices form 
a mutual help society. Everyone in this service chain is ready to give 
you on-the-spot, experienced service—no matter where you bought 
that engine .. . just as long as it wears an Airwork decal. 


For you, that means no more of that terrible feeling of being on a 
strange field ... with a potentially troublesome situation . . . and no 
one interested in helping you. These Airwork dealers are! Service and 
customer satisfaction is as important to them, as it is to us. 


They can quote you the lowest prices anywhere on Airwork overhauled 
engines and accessories. Our entire supply system backs them, an in- 
ventory of two million dollars worth of units and parts—insuring an 
ample supply for all needs. For a complete list of dealers, see the next 
column on this page. If you want a more detailed list—giving the names 
of the men in charge—just drop us a line. For tops in service—see your 
Airwork dealer. He is the best fixed base operator in his area. 








On September 23rd and 24th, the 9th Annual Airwork 


Symposium will be held in Millville. It is the most 


informative 2-days in aviation .. . crammed with talks, 


demonstrations, exhibits. 


Ask your Airwork dealer for an invitation. 











ATLANTA NEWARK 


Alirwork == 


CORPORATION 
Miliville, New Jersey 


NEW YORK 
WASHINGTON 
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cLass A DEALERS 


ALABAMA 
Montgomery Aviation Corporation 


DELAWARE 
Atlantic Aviation Corporation 


FLORIDA 
Airtech Service, Inc. 
Aviation Services, Inc. 
Southern Airways of Florida 


GEORGIA 
DeKalb Aviation Corporation 
Southern Airways Company 


ILLINOIS 
Joliet Airmotive 
Skymotive, Inc. 


KENTUCKY 
Blue Grass Airmotive, Inc. 
Louisville Flying Service 


MASSACHUSETTS 
Atlantic Aviation Corporation 


MICHIGAN 
Corporate Aircraft Service 
Francis Aviation 
Great Lakes Airmotive, Inc. 
Robbins Aviation Corporation 


MISSISSIPPI 
Jacobs Aircraft Company 


NEW JERSEY 
Atlantic Aviation Corporation 
Linden Flight Service 
Newark Air Service, Inc. 


NEW YORK 
Buffalo Aeronautical Corporation 
International Aviation Industries, 


Inc. - 
Maintenance & Service Aircraft, 


Inc. 


NORTH CAROLINA 


Cannon Aircraft Sales & Service, 


nec 
Greensboro-High Point Air Serv- 
ice, Inc. 


OHIO 
Aircraft Service, Inc. 
Chamberlain Aviation, Inc. 
Cincinnati Aircraft, Inc. 
Richland Aviation Corporation 
Southern Ohio Aviation 
Youngstown Airways, Inc. 
Zelair Corporation 


PENNSYLVANIA 
Atlantic Aviation Service, Inc. 
Beckett Aviation Corporation 
Reading Aviation Service, Inc. 
Wings, Inc. 


SOUTH CAROLINA 


Hawthorne Flying Service 
J. P. Stevens & Co., Inc. 


TENNESSEE 
Memphis Aero Corporation 
Nashville Flying Service, Inc. 


VIRGINIA 
Carter Aviation 


WEST VIRGINIA 
Aero Mech, Inc. 


WISCONSIN 
Butler Aviation 


WASHINGTON, D. 
Butler Aviation 


CANADA 
Timmins Aviation Limited 


OVERSEAS 
Societe Intercontinentale de Com- 
merce Aeronautique 
A/S Aero-Electric ” 
Aviation Corp. of Africa (Pty.) 
Ltd. 














Wing span 

Fuselage length 

Height, over-all 

Gross wing area 

Cabin interior width (maximum) 
Wheel track 

Wing root chord 

Tip chord 

Thickness/chord ratio at root 
Thickness/chord ratio at tip 
Height to passenger entrance door 
Height to freight loading door 
Flap area (per side) 

Aileron area, aft of hinge line (per side) 
Tail plane-elevator gross area 

Fin and rudder gross area 
Maximum takeoff weight 
Maximum landing weight 
Maximum zero-fuel weight 


Capacities: 
First-class seating capacity 
Economy-class seating capacity 


Cabin volume 

Cargo volume . 

Pressurization 

Cruise speed (maximum landing weight) 
Range, full tanks, 86 passengers 


Runway landing length .... 
Flap-lowering speed (full).... 
Landing gear lowering speed .. . 
Landing gear retraction speed . 
Normal cruise altitude 
Maximum operational altitude 





Maximum payload (limited by zero-fuel load) 


Mixed-class seating capacity (first and tourist) pietinea 36F and 


Runway takeoff length (maximum weight) 


Vanguard Specifications and Performance 


118 ft. 

122 ft. 10.4 in. 
35 ft. 

1,529 sq. ft 
10 ft. 9 in. 
30 ft. 2.82 in 
205 in. 

77.8 in. 

15% 

13% 

9 ft. 4 in 

4 ft. 8 in. 
161 sq. ft. 

61 sq. ft. 
450 sq. ft. 
343 sq. ft. 
141,000 Ib. 
121,000 Ib. 
112,500 Ib. 


29,000 Ib. 
76 

50T 
139 

6,120 gal. 
5,894 cu. ft 
1,360 cu. ft 
6.55 psi. 
425 mph. 
2,340 stat. mi 
6,000 ft. 
5,800 ft. 
176 kt. EAS 
200 kt. EAS 
200 kt. EAS 
20,000 ft. 
30,000 ft. 








with the Viscount, operates on 28-v. 
d.c. 

Power is supplied by six variable 
frequency 50 kva. alternators driven 
from the accessory gearboxes. Two 
alternators are driven by each outboard 
engine and one by each inboard engine. 
A maximum of six 24-v. batteries giving 
a total capacity of 150 amp.-hr. are 
connected in parallel to operate in con- 
junction with the d.c. system und for 
internal engine starting. 


Pressurized Fuselage 


Entire fuselage is pressurized to 
maximum differential pressure of 6.5 
psi. with the exception of the nose 
radar bay, nose wheel bay and tail cone. 
I'wo cabin superchargers are mounted 
on the inboard engine accessory gear- 
boxes; either can maintain full pressure. 
Che same air supplies the air cycle sys- 
tem for air conditioning; the flow de- 
livers a complete change of cabin air 
every three minutes. Flight deck tem- 
perature control is independent from 
that of the passenger cabin. Attach- 
ment point for a ground air condition- 
ing truck is provided. Major air condi- 
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tioning system components are lo 
in the lower fuselage around the n 
wheel bay with access from the forw 
freight hold. 

W ing de-icing is by a hot air s 
via heat exchangers in the out! 
nacelles. Heat source is engine exh 


gas. 

Tail unit, powerplant and 
shields are electrically de-iced fro 
a.c. alternators driven from th 
board engine accessory gearbox¢ 
three glazed panels in front of 
pilots are de-iced (with fluid spr 
standby); remaining panels ar 
misted. 

Propellers, spinners and engin 
takes are electrically de-iced with p 
supplied from the respective en 
alternators. 

Air tapped from the engine 
pressor heats the engine inlet 
vanes, the first stage of the compre 
stator blading and the oil intake 


Portable oxygen system is install 


to meet requirements of the flight 
Another portable oxygen system, 
sisting of five portable bottles, 
stalled for 10% of the passengers 


Distributed in the West exclusively 
by PAC, and preferred by 


WESTERN AIRLINES 


“First in the West 
with electra / JETS” 


Bendix Divisions: 
. Filter * Products + 


These and many other outstanding 
companies, through PAC, offer com- 
plete units, with their replacement 
parts. Full stocks always available at 
PAC, its branches and associate dis- 
tributors, at all times. 


PAC also features sale, overhaul and 
complete service for aircraft, engines 
and accessories. 


Contact your nearest PAC branch office 


or write to: 
PA | ae 
PACIFIC AIRMOTIVE CORPORATION 


BURBANK 
2940 N. Hollywood Way 





H. 


| 
MOLDER, THOMPS< 
THERMAL INSULATION 


HIGH TEMPERATURE 
FOIL FIREWALL BLANK: 


TOR EXTERNA| 
BLANKET 


MISSILE DESIGN WITH H/ITCO /N MIND 


Missile design is probably the world’s most exacting technology relative to the need for high tem ¢ REFRASIL Materials 


erature insulation materials. e HITCO Metal Blankets 
} 


HITCO is one of the world’s leading developers and manufacturers of ultra-performance * THERMO-COUSTI Materials 
¢ THOMPSOglas Materials 


¢ ASTROLITE Reinforced Plastics 


¢ HITCORE Structural 
Core Materials 


thermal materials capable of resisting extremely high temperatures, even up to 15,000°F. for 
short duration! 
If you are looking for down-to-earth answers for out-of-this-world high temperature problems, 


keep HITCO in mind in your Missile Design! 


Call or write us for Capabilities Brochure 
and complete Technical Data 
on HITCO Products. 


1. THOMPSON FIBER GLASS CO. 1733 Cordova Street « Los Angeles 7, Calif. « REpublic 3-9167 


WRITE Or CALL YOUR NEAREST HITCO REPRESENTATIVE: EASTERN: Tor t y, 38 Crescent Circle, Cheshire, c R. 2-6544 red W. Muhlenfeld, 6659 Loch Hill Rd., Baltimore 12, 


Md 


66 


, VA, 5-3135 * MIDWEST: Burnie Weddle, 3219 W. z t., Ir . ! WA. 5-868 SOUTHWES t Morr B: ; Vorth, Tex., WA. 4-8679 


NORTHWEST: J. L. Larsen, 5757 Oaklawn Pi., Seattle, Wash., PA. 5-9311 * CANADIAN PLANT: THE H. 1. THOM CO. OF CANADA LTD., 60 Johnston St., Guelph, Ont., TA. 2-6630 











Reaction Motors Fires 


X-15 Rocket Engine 


Edwards AFB, Calif.—Ultimate en- 
gine for the North American X-15, 
the XLR-99-RM-1, was fired here for 
the first time. Designed for 50,000 Ib. 
thrust, engine was operated at about 
three-fourths throttle during the 46- 
sec. run. 

Built by Reaction Motors Division 
of Thiokol Chemical Corp., the engine 
operates on liquid oxygen and liquid 
ammonia. 

Fuel consumption is about 10,000 
lb. per min., and exhaust nozzle tem- 
perature reaches 4,000F. 

XLR-99-RM-Il features automatic 
safety devices which shut the engine 
off and purge the system with inert 
helium gas if any of several sequences 
goes wrong. Following shutdown, the 
engine can be restarted as many as five 
times at the pilot’s discretion. The 
engine also is throttleable and 85% of 
the starting sequence can be performed 
before the X-15 leaves the Boeing B-52 
mother ship. 

Previously, only about 5% of the 
sequence could be performed before 
launch, contributing to the hazard of 
rocket engine handling. 

First powered flight of No. 2 X-15 
uses two interim XLR-11 engines, pro- 
ducing about 12,000 Ib. thrust at full 
rated power. 


o e,e e 
Brain’s Sensitivity 
. . ™ . 
To Radiation Studied 

Los Angeles—The Nuclear Medicine 
Department of the University of Cali- 
fornia Medical School, Los Angeles, has 
determined that the human_ brain, 
previously thought to be somewhat re- 
sistant to radiation, actually appears to 
be radiation sensitive. 

UCLA observations are among the 
first in this country indicating such 
marked sensitivity of brain cells to ra- 
diation, although some Russian scien- 
tists had previously suggested it. 

Sensitivity may pose a problem to 
spacemen when traveling through radia- 
tion belts or to those exposed to detona- 
tion of tactical nuclear weapons. 

Investigators exposed experimental 
inimals to radiation at dose levels of 
200 and 400 roentgens. The 200R 
level is not normally fatal and usually 
results only in some radiation sickness, 
but the 400R level can lead to a 50% 
death rate. 

Spontaneous brain electrical  dis- 
charges and insomnia resulting from 
radiation effects might make space 
crews or troops temporarily incapable 
of performing their duties, according to 
the investigators. 
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| Here is a man you should know 


he's 4 DELAVAN FUEL INJECTOR SPECIALIST 


His name is Roger W. Tate. He di 


atomization at the University of 
worked on process impré vement 
Dr. Tate is Director of Research 
devices and uniquely accurate t« 
for his research on spray analysi 
Specialized talent like Dr. Tate 
fuel injection. If fluid metering a 
advantage of Delavan’s specialize 
quality. Send specifications to the 


DBELAVAN 





‘A 


s doctoral research in the field of pressure 


msin, has taught reaction kinetics, and 


petroleum refining. 


lavan. He has developed many atomizing 
iipment for Delavan. He is widely known 


i 


fuel injection, 


main reason for Delavan’s leadership in 


tomization are part of your product, take 
xperience and ability to deliver aircraft 


ess below for free recommendations. 


DELAVAN 
A lanufaclaring Company 


MANUFACTURER OF NOZZLES « WEST DES MOINES « IOWA 
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GYRON, JR., uprated version w 


Gyron, Jr. to Power Research Plane 


London—Modified 10,000 Ib. static 
thrust Gyron, Jr. DGJ.10 turbojet en- 
gines will power the all-steel Bristol 
T.188 high Mach number research air- 
craft. A new afterburner produces a 
40% thrust boost. 

To maintain optimum engine operat- 
ing conditions in all circumstances, a 
variable geometry convergent-divergent 
propelling nozzle of a multi-petal type 
is used, Variation between three basic 
nozzle profiles is possible: . convergent 
for subsonic/transonic flight, parallel 
for speeds up to Mach 1.4 with full 
reheat and divergent for afterburner 
flight at high Mach numbers. 


Redesigned specifically for flight con- 
ditions at high Mach numbers, the en- 
gine is fabricated largely from steel and 
titanium. The compressor is of high 
exhaust flow design, with low hub tip 
diameter ratio. Lubrication system is 
fuel cooled. Engine and reheat unit 
control systems provide simultaneous 
metering of fuel flows to engine and 
afterburner and control of compressor 
air blend and engine exhaust nozzle 


geometry. 


A moderate number of compressor 
stages with high stage loading are em 
ployed, with inlet guide vanes and first 
row stator blades of variable incidence 


ill be used in Bristol T.188 all-steel supersonic research aircraft; engine produces 10,000 Ib. thrust. 


to enhance handling and acceleration 
characteristics, 

High performance combustion has 
been developed using an annular flame 
tube taking maximum advantage of the 
flow cross-sectional area available. This 
is rendered necessary by the elevated 
compressor delivery temperatures oc- 
curring at high flight Mach numbers, of 
the ouiies ms 700C. 

The atterburner may be close-coupled 
to the engine, attached directly to the 
turbine shroud ring, or a parallel tail 
pipe fitted between the engine exhaust 
cone and the diffuser section. After- 
burner combustion temperature is 
2000K. Engine will be flown in a modi- 
fied Gloster Javelin Mk.1 prior to the 
first flight of the T.188. 





IGHTWEIGHT High Temperature Insulating Blankets are made with either cloth or 


metal covering for all types of gas turbine. 


They will prevent heat transfer from hot surfaces and keep the temperature of 


surrounding structural members below critical limits. 


They are custom built for 


accurate fit, easy to fit and to take off, and no trouble at all to clean and maintain. 
They can be made in varying thicknesses to suit the temperature drop required. 


REFRASIL materials—pure silica fibre capable of withstanding continuous temperatures of 


1000°C —are available in the form of batt, tape, cloth, sleeving, cord, bulk fibre and yarn. 


They 


are unsurpassed for high temperature thermal and electrical insulation where weight saving 


is important. 
REFRASIL Blankets and materials are obtainable in all countries outside the American 
continent from The British Refrasil Co. Ltd. Write today for a detailed descriptive brochure. 


THE BRITISH REFRASIL COMPANY LIMITED 
Stillington, Co. Durham, England 


Telephone: Stillington 351 
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this rugged Video Telemetering System 


THIS REMARKABLE NEW television system 
gives you the power of sight where human 
eyes cannot go. It can be directed out- 
ward for observation, or inward to 
“‘watch”’ internal operation from a range 
of 1,000 miles line-of-sight. 

Capable of operation under extreme 
environmental conditions, and packaged 


for use under conditions requiring 
space, weight, and power, the M 
includes such features as: tran 
circuitry, 525 line, 30-frame fu 
laced picture, crystal contr 
synch, and high sensitivity. 
Weight of the complete unit 
nine pounds. Total volume is 


nited 


el 701 
rized 


inder 
tnan 


119 cubic inches. Its critical-design 
requirements are typical of all LEAD 
products. Each can be modified to meet 
many different requirements. Tell us what 
yours are. Contact our Marketing 
Branch, Lockheed Electronics & Avionics 
Division, 6201 E. Randolph St., Los 
Angeles 22...OVerbrook 5-7070. 


Requirements exist for staff and supervisory enginczrs 


LOCKHEED ELECTRONICS & AVIONICS DIVISION 





Look to Lockheed for LEA Dership in Electronics 
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Where can you use thi 


Military; missiles, mines, shipboard an- 
tennas, or industrial and commercial 
equipment wherever rigorous vibration, 
shock or constant acceleration is pres- 
ent, this new Hi-Shock Switch offers 
distinct advantages. 


Engineered and custom-packaged. The Hi- 
Shock Switch can be used for remote 
power switching (mounted directly on 
moving members) ...changeover from 
primary to auxiliary power source, 
AC or DC...rapid stepping of power 
distribution. 

Hermetically Sealed. Use in remotely con- 
trolled, power operated units or as a 
sequence exciter for auxiliary prime 
movers. 

100% Rotary Action, Counter Balanced. 
The actuator, a rotary solenoid, is 


SINGER-BRIDGEPORT 


2. 


counter balanced in all axes. Standard 
coil voltages range from 6 to 48 volts, 
but other ranges can be furnished as 
required. High-speed stepping—30 per 
second—is one feature; higher speeds 
are available for specific designs. 


Positive Stopping, Positive Locking. The 
ratchet mechanism prevents over- 
shooting of the switch contacts—which 
will not move except during actual 
stepping. This mechanism is simple; 
reliable, virtually fatigue-proof. 


Knife-Edge Contacts. On rotary switch 
contacis are strong and simple, provide 
positive connections to prevent chat- 
tering under acceleration and other 
vibration-producting conditions. 

Environmental Ratings. The Hi-Shock 
Switch withstands non-operating im- 


s savatile HI-SHOCK SWITCH? 


pacts of 1000 g for one millisecond 
parallel to its rotating axis, and 100 g 
for one millisecond perpendicular to its 
rotating axis. The stepping switch op- 
erates under vibration, in three mutu- 
ally perpendicular axis, of 0.5’ double 
amplitude 5—17.5 cps., and 10 g 17.5— 
2000 cps. Constant operating accelera- 
tion may be as high as 100 g, in axis 
parallel to rotation. Operating temper- 
ature range may exceed —65°F. and 
+165°F., and could be extended under 
special conditions. 

Other models also developed with vary- 
ing configurations and contact arrange- 
ments with higher current rating. Write 
for complete details. Hi-Shock, Singer 
Military Products Division, Singer- 
Bridgeport, 915 Pembroke Street, Bridge- 
port 8, Conn. 1008 


SINCER 


A DIVISION OF THE SINGER MANUFACTURING COMPANY 


915 Pembroke Street 


Bridgeport 8, Conn, 





PRODUCTION BRIEFING 


Lockheed Aircraft Corp. has ended 
production of the T-33 jet trainer. The 
aircraft had been in continuous produc- 
tion since 1948, in which time 5,691 
T-33s had been built under contracts 
totaling $570 million. 





Robinson Technical Products, Inc., 
Teterboro, N. J., has acquired the High 
Vacuum Equipment Corp., Hingham, 
Mass., through an exchange of stock. 
Robinson will operate the high-vacuum, 
high-temperature furnace producer as 
a wholly-owned subsidiary. 


Summers Gyroscope Co., Santa Mon- 
ica, Calif., will produce additional guid- 
ance subsystems for the GAM-72 Quail 
missile under $1,750,000 contract from 
McDonnell Aircraft Corp. Deliveries 
are expected to continue well into 1960. 


Edo (Canada), Ltd., Cornwall, Can- 
ada, has received orders for its Loran 
system from Canadian Pacific Airlines 
for installation in its Bristol Britannia 
turboprop aircraft. Canadian Pacific 
will use the system for long-range navi- 
gation on its international routes to 
Europe, Hawaii and the Far East. 


Lear, Inc., Santa Monica, Calif., has 
been awarded a $15,000,000 U.S. Navy 
contract for production of the com- 
pany’s AJB-3 all-attitude flight director 
and low altitude bombing system. Or- 
der includes $2.4 million for spare parts 
and ground support equipment. 


Twigg Industries Division, Altamil 
Corp., El Segundo, Calif., will manu- 
facture brazed, stainless steel honey- 
comb panels for wingtip subassemblies 
on the North American F-108 intercep- 
tor under subcontract to Convair. 


Westinghouse Electric Corp., Avia- 
tion Gas Turbine Division, Kansas City, 
Mo., has received a U.S. Navy contract 
for $5,994,912, for production of spare 
parts for its J34-WE-46 turbojet engine 
which powers the North American 
T2J-1 jet trainer. 


Vitro Engineering Co., division of 
Vitro Corp. of America, has received a 
contract to design and engineer a $1.7 
million high-level radiation laboratory 
for U. S. Naval Research Laboratory, 
Washington, D. C. Radiation labora- 
tory will support Navy nuclear develop- 
ment program as related to powerplants 
for aircraft, submarines and surface 
vessels. 


Lockheed Aircraft Corp. plans to 
open a corporate-level office in Paris 
headed by A. B. Vosseller who has been 
elected vice president in charge of com- 
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pany activities in Europe, Africa and 
the Near East. Vosseller, a retired Navy 
vice admiral, has served as assistant cor- 
porate director of development »plan- 
ning for Lockheed since September, 
1956. Lockheed’s present European 
office in Geneva will be continued, re- 
porting to Vosseller. 


City of Ft. Worth today filed a mo- 
tion for summary judgment in District 
Court asking the court’s decision on 
the city’s right to tax Convair-Ft. 
Worth Division’s real ana personal 
property. Under the motion, the court 
must set a hearing date on the case 
after 10 days. City is seeking to collect 
some $400,000 annually in city and 
school taxes from the airframe builder. 
Convair claims that since the plant and 
property were furnished by the govern- 
ment, it operates on a “government 
island” and cannot be taxed. 


Westinghouse Electric Corp. net 
sales were $914,204,000 for the first 
half of 1959, as against $923,961,000 
for the corresponding period last year. 
Net income was $34,160,000 for the 
first six months this year, compared 
with $29,973,000 in the first half of 
1958. Earnings were $1.92 a share for 
the first half of 1959, compared with 
$1.70 a share for the 1958 period. 


Kaiser Steel Corp. will design and 
fabricate a 305-ft. mobile service tower 
to be installed at Air Force Missile 
Test Center's Cape Canaveral, Fla., 
complex for the Saturn space vehicle, 
under a $3,898,999 contract from Army 
Corps of Engineers, Jacksonville, Fla. 


Telecomputing Corp., Los Angeles, 
has been awarded $450,000 contract for 
manufacture of nuclear warhead testers 
for Army Ordnance Corps. Newly de 
signed automated equipment will test 
nuclear warheads installed in missiles 


Servomechanisms, Inc., Hawthorne, 
Calif., has received follow-up orders t: 





taling $485,345 from Lockheed Air- 
craft Corp. for production of true air- 
speed computers. As a navigational aid, 
computer will report true airspeed 
within plus or minus two knots at 
250-kt. airspeed. 


Giannini Controls Corp., Pasadena, 
Calif., will produce free and rate gyros 
under contracts for $1 million awarded 
by Bendix Products Division and the 
Martin Co. Bendix contract is for 
further production of free gyros for 
[alos missile stabilization. Martin con- 
tract is for three-axis rate gyro system 
for the Titan missile guidance system. 








AVIATION 
HEADQUARTERS 


FOR 


SOUTHERN CALIFORNIA 


HOLLYWOOD 
PROFESSIONAL BUILDING 


Ideally located for the Aviation in- 
dustry, near the Freeways and ad- 
joining the Hollywood Roosevelt 
Hotel and its new Million-Dollar 
Garage. 


Selected by many Aviation Industry 
leaders for West Coast Headquar- 
ters. 


You, too, will like the convenience 
and comfort of several excellent 
offices now available—at reason- 
able cost. 


Hollywood 
Professional Building 


“Aviation Headquarters” 
7046 Hollywood Boulevard 
Los Angeles 28, California 


Phone: HOllywood 4-2173 
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... With Skydrol-resistant cover 


Construction: Fluoroflex®-T tube, 
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braid, specially impregnated asbestos 
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GERMAN SM 67 is powered by a Turbomeca Artouste 2B turbine engine rated at 396 eshp. 


Second Prototype of Germany’s 


Turbine SM 67 Nears Completion 


Oedheim, Germany—Second proto- 
type of Germany’s first turbine-powered 
helicopter SM 67 built by Merckle 
Flugzeugwerke G.m.b.H. is nearing 
completion and is scheduled to begin 
flight test at the company’s airfield 
here in the near future. 

The project is being sponsored by 
the German Defense Ministry. First 
prototype flew in July this year (AW 
Aug. 3, p. 34). 

First prototvpe was heavily damaged 
\ug. 13 during ground tests; pilot and 
an engineer were injured. 

Ihe incident has resulted in several 
modifications to the second prototype 
but the company declines comment on 
details of the changes. 

(he helicopter is powered by a 
l'urbomeca Artouste 2B engine rated 
at 396 eshp. 

Later on, it will be replaced by the 
Artouste 2C, rated under standard con- 
ditions at 493 eshp. 

Rotor system comprises a three-blade 
mechanically-driven main rotor and a 
two-blade anti-torque tail rotor. 


Utility Version 


As a first step, the firm has built a 
simple utility version of the helicopter, 
using a welded steel tube fuselage with- 
out skin. The four-door cabin is made 
of Plexiglas, giving a good, all-round 
view, 

Powerplant and landing gear are 
located in the middle of the fuselage. 
Resilience of the skid landing gear has 
been increased by fitting four inter- 
changeable flexible struts to take some 
of the load in case of a hard landing. 


Tail of the fuselage is fitted with an 
adjustable stabilizer and a fixed fin in 
addition to the tail rotor. 

Flapping and drag hinges of the rotor 
head are installed well away from the 
rotor shaft. 

Rotor has swash-plate control which 
directs the blades collectively and 
cyclically. The swash-plate is connected 
by three hydraulic cylinders to the con- 
trol system. All load-carrying parts of 
the rotor blades are of lightweight 
bonded metal construction. 

The blades are filled with foam ma- 
terial giving them added strength at 
low weight. 


Planetary Gear 


Planetary gear of the main transmis- 
sion has nearly uniform tooth pressure 
for smooth motion, minimum losses 
and very high efficiency. A free wheel 
has been installed immediately before 
the rotor shaft to enable the rotor to 
autorotate even though the transmis- 
sion should be out of action. An auto- 
matic centrifugal clutch has been fitted 
between the turbine and the transmis- 
sion. 

The SM 67 is a multi-purpose heli- 
copter. Initially it will be equipped as 
a pilot-plus-4-passenger aircraft for busi- 
ness flying, as a trainer with dual con- 
trols and as an ambulance capable of 
carrying a doctor and two stretchers in 
addition to the pilot. Eventually two 
more stretchers outside the cabin will 
be added. 

Length is 32.9 ft. and height is 9.2 ft. 
The rotor diameter is 34.4 ft. and 
disk area of the rotor is 926 sq. ft. 
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BASIC REQUIREMEDR 
for outer space 


The space/missile era has made it essential for to- 
day's components and systems to function precisely 
in environments that are literally out-of-this-world. 
Such stringent requirements can only be met by 
companies long experienced in component design 
and with proved records of imaginative engineering. 
Kearfott, long the leader in servo component design 
and production, has consistently looked into the 
future to anticipate the increased performance char- 
acteristics missile components must supply. As a 
result, it has not only developed an entirely new 
generation of precision componer.ts but established 
the ability to create radically new concepts in sensors 
and control elements. 


THE PROBLEM: HIGH ACCURACY 

THE SOLUTION: Synchros with maximum error from elec- 
trical zero of 20 seconds. Tachometers with linearity .05% 
over the speed and temperature range. 


THE PROBLEM: HIGH AND LOW TEMPERATURE 
THE SOLUTION: Servomotors, synchros and tachometers 
are now available for the temperature range of —54°C 
to 200°C with new developments soon to increase the 
range to 400°C. 


THE PROBLEM: RADIATION RESISTANCE 

THE SOLUTION: Kearfott servomotors, synchros and 
tachometers operate at 200°C and can withstand radia- 
tion of 10° through 10” roentgens. 


SIZE 25 


THE PROBLEM: SHOCK AND VIBRATION 

THE SOLUTION: All Kearfott components can be supplied 
to function as required during or after 20 g’s shock or 
2000 cps vibration. 

THE PROBLEM: MINIATURIZATION 

THE SOLUTION: Size 5 synchros and servomotors. Size 8 
components are outstanding examples of Kearfott’s ability 
to combine miniaturization with precise performance. 


THE PROBLEM: LONG LIFE ) 3 
THE SOLUTION: Components are being developed which i] a BP. 
; ig 
De 6 
[= 


SIZE 11 


will operate continuously for 12 months in a total vacuum, 
the environment of outer space. 


Representative of Kearfott’s ability to look ahead are J size 11 
such current areas of development as Solid State pa 
Transducers and Control System Components. You 4 

ean take advantage of Kearfott’s long- GENERAL 
established know how in developing precision Kearfott PRECISION 
components for today — and tomorrow — by COMPANY 
writing for details concerning your specific — # 
requirements. KEARFOTT COMPANY, ING., LITTLE FALLS, WN. J. 

y of Genera! Precision Equipment Corporation 
ngineering Offices: 1500 Main Avenue, Clifton, N. J 


Engineers: Kearfott offers challenging opportunities “Midwest Office. 23 W. Calendar Avenue, Lo Grange, Ilinols 


a! Office: 6211 Denton Drive, Dailies, Texes 


in advanced component and system dev elopment. Jes! @: 253 N. Vinedo Avenue, Posodena, Californie 
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MOCKUP of Avro 748 is in foreground, next to prototype. First flight is planned for February, 12 months after first metal was cut. 


Avro Designs 748 to Sell at $476,000 


By John Tunstall 


Manchester—Avro 748 40-seat feeder 
aircraft made by A. V. Roe, Ltd. of 
Hawker Siddeley Aviation, Ltd., is be- 
ing offered fully trimmed without radio 
for $476,000. 

To reach this low cost, design, de- 
velopment and tooling costs have been 
reduced by the following means: 

e Using systems and equipment of th« 
Vickers Viscount including its entire 


Rolls-Royce Dart Mk. 514 power pack. 
e Staying with an orthodox, mushroom- 
riveted structure without welding or 
reduxing. 
e Using existing Argosy structural test 
rigs and tanks. 
© Requiring accessory and component 
makers to share development costs by 
equipping two prototypes at no cost to 
Avro. 

Undercarriage is the only specially 
developed equipment in the aircraft 


ARTIST’S CONCEPTION shows configuration of Avro 748 40-seat turboprop transport. 


a 


: 
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Development time has been cut too. 
Maiden flight for the 748 is scheduled 
for February next year, only 12 months 
after first metal was cut. 

Besides ease of inspection and servic- 
ing built into the aircraft, Avro expects 
the engines to prove a strong selling 


. point. With a 23,000-hr. overhaul life, 


the Mk. 6 Dart turboprop is well 
tested and it should be inexpensive to 
maintain. Each engine develops 16,- 
000 shp. and is fitted with Rotol 12-ft- 
dia. propellers as supplied to Fokker 
for the F-27. 


Range-Payload 

Gross weight is 33,000 lb. and the 
aircraft is designed to carry its full pay- 
load of 9,750 Ib. over 200 mi., reducing 
to 4,200 Ib. over its maximum range of 
1,200 mi. Design cruising speed is 230 
kt. at 20,000 ft. where a 54 psi. pressure 
differential gives 8,000 ft. altitude 
cabin conditions. Block speed varies 
from 175 to 220 kt., seat mile costs 
from 1.75 to 2 cents. Performance data 
is based on 45-min. hold, a 200 naut. 
mi. diversion plus 5% total fuel reserve. 

Avro aims to get full British and 
U.S. certification for the 748 by March, 
1961, and will use two fully systemed 
prototypes in a 1,000-hr. flight program. 

Production aircraft are due to roll 
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from December next year at up to two 
aircraft per month depending on orders. 
An initial batch of 10 aircraft has now 
been formally authorized by the Hawker 
Siddeley Group and triplicated wing 
and fuselage rigs are being set up. 
Manufacturing license agreement is 
being thrashed out between the com- 
pany and the Indian government. Agree- 
ment has to be reached on the extent 
of manufacture to be carried out in 
India. The Indian government is press- 


= ta eae 
TRIANGULATED leg permits gear to re- 


tract into nacelle blister. 
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PROTOTYPE Avro 748 fuselage is in assembly rig alongside mockup. Fram 


ing the engine manufacturers f 
same manufacturing rights. 
other most likely customer is the 
independent airline Skyways 
might take three aircraft. 

Avro’s original bid to enter th 
field with a Dakota (DC-3) repla: 
was a project with a 93-in. dia. fi 
accommodating 20 passengers, 
weight of 18,000 Ib. and de 
around two-1,000 shp.  turb 
Variants studied included high 


| 


DIAGRAM shows access panels on Avr 
ground; entire port side is free during 


es are secured 


‘ ¥ 


to locating tubes; buildup proceeds outward. 


low wing configurations. A Hawker Sid- 
deley Group market research study, con- 
cluded last year, showed there was no 
market for such a small aircraft. 

his survey indicated that a Dakota 
replacement need to be a much larger 
lircraft. It also showed a marked 
operator preference for a Rolls-Royce 
or Pratt & Whitney engine and neither 
of these companies had a developed en- 
gine in the 1,000-shp. class. In addition, 
there was a marked preference for a 


FUEL TANK AND 
STRUCTURE INSPECTION 


DE-ICING EQUIPMENT 


NCERS 
Al EQUIPMENT 


No servicing points are higher than 6 ft. off 


ing for movement of passengers, freight. 
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Kinetics design shrinks missile 
switch from 50 Ib to 7 Ib 


As shown in this bottom 
view, the actual switch is 
much smaller than the 
bracket. Kinetics can put 
a 200-pole, double-throw 
switch in less than 200 
cubic inches. 


The original main power changeover 
switch in the Atlas missile that 
switched from ground supply to inter- 
nal electrical supply just prior to 
launch weighed 50 lb. Now, thanks to 
the design ingenuity of Convair- 
Astronautics engineers who cut the 
number of circuits from 32 to 20 and 
to Kinetics Corporation engineers who 
provided a new design concept, the 
switch and bracket assembly weighs 
only 7 lb. Since a pound of savings in 
the missile-borne weight adds about a 
mile to the missile’s range, this saving 
is truly spectacular! 

The new Kinetics motor-driven 
switch is more rugged and reliable 
than previous designs and is impervi- 
ous to shock and vibration. A typical 
Kinetics switch exhibits no contact 
chatter over the whole vibration spec- 
trum, from 5 to 2000 cycles, 40 G’s. The 


voltage drop across typical switch con- 
tacts is less than 10 millivolts at 22 amp. 

The high-density design results in 
many circuits per cubic inch, saving 
space. There are no permanent magnets 
or springs, no latching devices. This is 
truly a motor-driven switch using no 
elements of relays. The switch can be 
transferred at 40 G’s, 2000 cycles. Once 
it’s transferred, no power is required to 
hold it in position, saving batteries 
Write or phone for more information 
on how this switch can be adapted to 
your requirements. Kinetics Corpora- 
tion, Dept. K-10, 410 S. Cedros Avenue, 
Solana Beach, Calif. SKyline 5-1181. 


KINETICS 


CORPORATION 


ELECTRONICS + ELECTROMECHANICS 











STRINGERS and frames are continuous. 
Frames are cleated to skin. 


steward, which would have raised the 
fuselage diameter above that of the Avro 
project and above the capacity of two 
1,000-shp. engines. 

Avro’s only alternative was to design 
an aircraft around two Darts and com- 
pete with the Fokker Friendship and 
Handley Page Herald. 

While the company admits it once 
thought, in the early days of the 748, 
that it might be entering this field too 
late, it now feels the timing to be 
perfect. 

The competition, one leading 
Avro executive told AviATION WEEK, 
tried to bury the Dakota too soon with 
the result that Avro now has the advan- 
tage of a later, cheaper, more economi- 


cal design. = . . 
“i save machining ... save material... by using 


A low-wing design was chosen to meet 
1 70% preference expressed by opera- 


tors for this configuration, according to 
Avro’s market survey. Avro asserts that 
a low wing has superior crash landing, EW ATC. 
ditching, structural efficiency and servic- | 
ing features besides avoidance of re- rin 
stricted head room usual in a highwing 
configuration. 
Although the Avro 748 accommo- rolled steel 


Simple or complex cross-sections are formed so accurately 
by the Edgewater process, that machining is greatly mini- 
mized. These rings are rolled from solid blocks of steel. Hot 
working develops greatest strength and toughness in the 
metal. Diameters from 5 to 145 inches. Materials include 
carbon and alloy steels, stainless, tool steel, titanium. 


Low-Wing Choice 





Write for 
descriptive bulletin. 


Edgewater Steel Company 


fuselage. Frames and skin of fuselage con- | Dept. AW:P.O. Box 478° Pittsburgh 30, Pa. 
tinue through wing, are laced to wing ribs. 





TORSION BOX, fully skinned, penetrates 
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With a 3 
PACE’ Computer you can 


LAUNCH A 


MISSILE... 
simulate 
any dynamic problem! 








Key factors encountered by a missile in space 

are being simulated on this PACE Analog Computer. 
By turning a dial, engineers can study reaction 

and performance of materials under varying 
stresses and temperatures. 


The PACE Analog Computer is helping industry, 
science and the military to take the guesswork 

out of design. With this versatile tool, engineers gain 
insight into the operation of complicated systems 
and processes. They obtain an accurate, 
instant-by-instant picture of performance under 
dynamic conditions. They can experiment with new 
ideas and techniques without interrupting 

normal production, and they can accurately predict 
safety factors and performance before 

equipment is built. 


To demonstrate the value of analog computers 

and to aid in solving your complex engineering 
problems, EAI operates three Computation Centers. 
Here, experienced EAI analog specialists use 

the most advanced techniques and equipment in 
providing sound, workable solutions to your most 
difficult problems. This Computation Center service 
is available at a low rental rate. For additional 
information, write for Bulletin CC-821b. 





Electronic Associates, the world’s largest 
manufacturer of general purpose electronic analog 
computers, offers a complete line of analog 
computing equipment and accessories. 

If you would like information on how actual 
problems were solved with PACE Analog Computers, 
mention your field of interest and we'll send 
appropriate literature. 


Outstanding career opportunities for engineers 
with proven ability —résumés invited. 


EAI ELECTRONIC ASSOCIATES, INC. 


Long Branch, New Jersey 





ALL structura! members of fuselage and 
wing are interlocked. 


dates up to 44 passengers it retains ap- 
proximately the same wing span and 
fuselage dimensions as the DC-3. One 
reason is the adoption of a fuselage 
cylindrical for most of its length. A 
head room of 76.5 in. is maintained 
throughout also, and all the equipment 
and systems are housed below the 
floor. 

A relatively high propeller-tip-to- 
ground clearance of 2 ft. was chosen to 
reduce water damage to the flaps, which 
frequently occurs with smaller clear- 
ances. 

The DC-3 wing dihedral is also 
maintained but a considerably improved 
wing section, together with a superior 
type Fowler flap, have enabled the wing 
area to be dropped to 795 sq. ft. Stall- 
ing speed, however, has risen to 71 kt. 

One feature of the three-position, 
single-unit Fowler flap adopted is the 
use of broad tabs hinged along the full 
trailing edge of the flap. The tabs re- 
main undeflected for the first 74-deg. 
deflection giving maximum lift. Over 
the next 234-deg. deflection of the 
flap, a mechanical linkage between the 
tab and the flap track deflects the 
tabs 60 deg. which puts them _per- 
pendicular to the wing chord. ‘The 
arrangement simplifies the design of 
the flap track which has only to accom- 
modate a flap deflection of 30 deg. 


Landing Gear 

The Messier free-fall landing gear 
is the only item specially developed 
for the 748. Its novel triangulated 
strut is designed to retract, without in- 
terrupting the wing torsion box struc- 
ture, into a forward blister integral 
with the nacelle. 

Avro designers have rejected all spot 
welding and reduxing. Countersunk 
rivets are used only on the upper wing 
surface and nacelles. Magnesium and 
high strength zinc bearing alloys are 
also excluded because of Avro’s sus- 
picion of their crack propagation be- 
havior over long periods. Stresses in the 
fuselage skin (SWG21) are kept below 
9,000 psi. 

In effect, the Avro policy has been 
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probing? 


Need a reliable source for manufacturing your 
precision parts and components? The Fenn 
Manufacturing Company is such a source... . with over 
50 years of experience in precision manufacturing, 

fine engineering talent, and ultra-modern facilities, Fenn 
currently manufactures precision components for 

the aircraft and nuclear industries including 

helicopter main rotors and gear boxes, parts for gas 
turbine and jet aircraft engines, and nuclear 

reactor components. Entrusted with this critical work, 
you can be assured that Fenn has the 

specialized skills and know-how to meet your 

most rigid specifications. 


To help you to better evaluate 
Fenn's ability to serve you, 
send for copy of Facilities Folder 


THE FENN MANUFACTURING COMPANY @ NEWINGTON, CONN. 
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SOLVING PUZZLES TO POINT THE WAY The professional atmosphere and environ- 


ment maintained at Allied Research is in keeping with the responsibilities placed on this creative organization by 


Government and industry in solving complex problems “across the board” in both basic and advanced areas in the 
engineering and scientific fields. The company’s abilities and potentials are greatly enhanced by completely equipped 
laboratory, testing and production facilities. &§ Allied Research offers unusual capabilities to both Government 
agencies and industry with problems bordering on the frontier of knowledge in... Aerodynamics 
Applied Mechanics 

Aircraft Operations 

Chemistry 

Electronics and Instrumentation 

Geophysics 

Meteorology 

Nuclear Weapons Effects 

Physics Research 

Propulsion 

“s Systems Engineering 


Wa ad ‘brat ; 
* Vibration Engineering 
Weapons Systems Analysis 
These unusually broad 
Allied Research 


capabilities have created 


and Verto/ ye 

Aircraft Corporation, . outstanding opportunities 
the parent company, ef in for those dedicated to 
offer unusually y.N “7 working on the frontier 
broad abilities ‘ 


of knowledge. Our latest 
capabilities and facilities 
brochure available on request. 


and potentials 
both in terms 
of experienced 


personne! and 


piyeteat tecilities. ALLIED RESEARCH ASSOCIATES, INC. 


Why not 
investigate the 43 LEON STREET, BOSTON, MASSACHUSETTS + GARRISON 7-2434 





Verto! /Allied A SUBSIDIARY OF VERTOL AIRCRAFT CORPORATION 
joint capabilities! 





to concede a slight weight or drag 
penalty in the interests of reduced tool- 
ing costs, easier inspection, longer life, 
and straightforward repair by opera- 
tors in remote parts of the world. 

Avro’s principal objection to spot 
welding stems ons the generation of 
stress concentrations and the inability 
to provide corrosion protection at the 
welded surfaces. Reduxing was rejected 
largely because utilization of its weight- 
saving features would have led to skin 
gages so thin as to have lacked dura- 
bilitv. Mushroom rivets were worth the 
slight drag penalty on fatigue grounds 
Avro said. 

A fully fail-safe structure, with 100% 
visual access claimed of all internal 
structure for inspection of corrosion and 
cracking, is expected to give 7-10 years 
service without major structural repairs. Eg BINED port and starboard wing jig for the Avro 748 is above; a wing-fuselage section 


Servicing feature of both wing and jg shown below being assembled in separate jig at Avro factory in Manchester, England. 
fuselage is the large number of access 


panels provided. There are 22 in the 
bottom torsion box skin alone. 

The 748 distributed-load type struc- 
ture chosen to avoid load concentra- 
tion is best illustrated in the integrated 
wing-to-fuselage joint. 

The wing tgsion box runs fully 
skinned through the fuselage, with the 
upper skin forming the pressure cabin 
floor. The fuselage skin and frames also 
are taken continuously through the 
wing structure and are suitably cleated 
to interlace with wing skin and ribs. 

Frames coinciding with the wing 
webs are heavily reinforced and are 
cleated over the full depth of the wing 
webs. To relieve the wing upper skin 
of cabin pressure loads, stringers are 
placed on both sides to put the skin 
at the neutral axis of the section. 

Multi-web construction was dropped 
in favor of a single torsion box with 
split webs, laps jointed and shear re- 
inforced. The joint, placed near the 
tension skin, acts as a crack stopper. EACH LOWER WING SKIN of the 748 has 12 inspection panels which provide 100% 

Twin integral tanks in each wing visual access to the internal structure for inspection of corrosion and cracking, Avro says. 


start outboard of the engine wing ribs, The bottom torsion box skin alone has 22 access panels. 
every third rib acting as a baffle. Avro 
uses a mechanical type of seal aided 
by Thiokol-sealant. Location of 24 ac- 
cess panels in the lower wing skin—16 
in the wing tank section—was chosen in 
preference to holes in the wing webs 
on grounds of easier access for service. 

The multiple load path feature in 
the bottom skin is achieved by divid- 
ing the skin chordwise into four panels. 
Fuselage details show the use of unin- 
terrupted stringers and frames with the 
frames cleated to the skin between the 
stringers. Both the fuselage and the 
wing are made in one piece. Structural 
joints increase weight and costs, Avro 
savs, and also lower the fatigue life of 
the structure. 

All the Avro 748 systems and engi- 
neering equipment are located below 
the floor and can be serviced simultane- 




















Just a wavelength froin ANYWHERE . 2zaalRCOM 


Why Philco has been 

, selected to modernize 
the world's largest 
communications system 


AIRCOM is the vast, global network of elec- 
tronic communications that links every base, 
outpost and aircraft of the U. S. Air Force. It 
is the world’s most extensive integrated com- 
munications system. 
2 Recently awarded the contract to modernize 
and expand AIRCOM, Philco was selected by 
the Air Force for its proven ability in systems 
management and its extensive experience in 
global communications. 2 

The modernized AIRCOM System will uti- 
lize advanced techniques in both point-to- 
point and air-to-ground communications. It 
will provide greater traffic capacity, maximum 
reliability and complete compatibility of all 
USAF communications equipment. 

In the world of advanced electronics . . . in 
communications, data processing, missiles, 
satellites, weapons systems and radar . . . look 
ahead and you'll choose Philco. 


a2PHILCO ~ 


ae . GOVERNMENT & INDUSTRIAL DIVISION 
4700 WISSAHICKON AVE., PHILADELPHIA 44, PENNA. 
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ously from six bays distributed along 
the fuselage. All ground connections 
are made in the nose wheel bay which 
also houses the hydraulic equipment. 
Nose radar and batteries are in the nose 
section, pressurization and _ electrical 
equipment are housed in two bays for- 
ward of the wing, electrical flap gear 
and water methanol equipment are in 
the wing root, and the fight controls 
are serviced in the tail cone. No servic- 
ing point is higher than 6 ft. off the 
ground, and the entire port side of 
the aircraft is free during any servicing 
operation for the movement of pas- 
sengers and freight. 

Although the landing gear is ar- 
ranged for free fall, hydraulic lowering 
is provided. Tire pressures have been 
kept low—40 psi. in the nose and 59 
psi. in the main wheels. Flaps are 
electrically operated and a duplicated 
torque path is provided by “ring main” 
torque tubes. 

Other specification details: 

Length 67 ft.; wing span 95 ft.; as- 
pect ratio, 11.352; taper ratio, 0.388; 
height 24 ft. 9 in.; passenger cabin 
length, 46 ft. 6 in.; fuel capacity 1,321 
gal.; fuselage external diameters, 8 ft. 
9 in. 


Hypersonic Tunnel 
Permits 15-sec. Test 


Washington—Wave superheater hy- 
personic tunnel for long-duration test- 
ing of hypersonic missiles and space 
vehicles will be constructed by Cornell 
Aeronautical Laboratory under a $3.1 
million contract with Air Force’s Air 
Research and Development Command. 
Funds were provided by Defense De- 
partment’s Advanced Research Projects 
Agency. 

The tunnel, believed to be the first 
that will permit multi-second tunnel 
tests of hypersonic flight, will be lo- 
cated at Cornell’s main research center 
in Buffalo, N. Y., and is scheduled to 
begin operation in about two years. 

Under the contract, Cornell also will 
complete engineering and design work 
on the wave superheater which will be 
used to supply high temperature, high 
velocity air flows for the tunnel. A pilot 
model of the superheater was developed 
several years ago under previous con- 
tracts with the USAF Office of Scien- 
tific Research. 

The new installation will generate 
airflows of approximately 10,000 mph. 
and temperatures of 9,000F for 15-sec. 
test periods. Present aerodynamic test 
devices producing hypersonic air flows 
and temperatures can be operated for a 
tew thousandths of a second only. 

The development program will be 
monitored by ARDC’s Amold Engi- 
neering and Development Center at 
Tullahoma, Tenn. 
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Reliability is 
Everybody’s Business 


About a hundred years ago Charles Babbage 
drew up a workable design for a computer which 
employed the principles on which all modern 
electronic computers are based. He spent his own 
substantial fortune attempting to build it. A little 
inaccuracy in machine tolerances prevented its 
completion. He died an embittered old man. 


The tragedy of Babbage’s life was that machine 
tool design was not far enough advanced to pro- 
duce parts with the accuracy his design required. 
How often is a similar tragedy enacted today? 
Feasible systems are unworkable when compon- 
ents of the required standards are not available. 
But a greater tragedy lies not so often in the state 
of the art of components fabrication, as in failure 
to produce the components which the art permits. 


We must all share responsibility when a weapons 
system fails. Reliability should be a prime con- 
cern of management in establishing its policies, 
of engineers in creating their design, of the manu- 
facturer in producing, of quality control in veri- 
fying production in accordance with design and of 
the purchasing department in procurement. 


Let’s redefine reliability and make it our job. 


George J. Pandapas 
President 
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Products of Precision Craftsmanship 


P, 0. BOX 37L, SOUTH HACKENSACK, N, J, 
BLACKSBURG, VA., ORMOND BEACH, FLA, 





NEW =per inch 
CARRIER AND LOW LEVEL preamps —~PETF dollar 
OFFER MORE RECORDING USEFULNESS = _y gy chica 


W ITH the availability of these two new plug-in preamplifiers SPECIFICATIONS 


and associated MOPA, Sanborn 6- and 8-channel *850"" oscillo- 
graphic recording systems can now record an even wider variety 
of inputs — wherever many channels are needed in minimum 
panel space, with no sacrifice in system accuracy or reliability. 
The 850-1100A is a carrier amplifier-demodulator unit designed 
to work with resistance bridge, variable reluctance and differen- 
tial transformer trarisducers. Attenuator, smooth gain, position 
and balancing controls are on the 2” x 7” front panel; input and 
output connections are provided at both front and rear. The | Ovtput 
850-1500A is a chopper amplifier with floating input isolated 

from a floating output, capable of measuring low levei | Freq. response Beto _ " 
DC-100 cps signals such as those from thermocouples and moiow 
strain gage bridges. Design provides low noise operation, greater | tineority 
freedom from ground loop interference and higk common mode yey PET 
rejection ratio. Required carrier excitation (2400 cps standard, | Common mode for DC with 5000 ohms un- 
600, 1200 and 4800 cps optional) and chopper drive (440 cps) | dh 
voltages are supplied by the 850-1900 MOPA, a dual-oscillator | Noise Sipe ae ee 


unit which can handle up to eight of each preamplifier. 





850-1 100A 850-1500A 





Sensitivit 100 pv in gives 1 v at output 
Y 





Input impedance approx. 2500 ohms approx. 100,000 ohms 





+2.5v across 3300 ohms | +2.5 volts across 2500 ohms 





0-100 cps, —3db 





+0.5% of full scale +£0.1% of full scale 























(data subject to change without notice) 


SQw SANBORN COMPANY 


Industrial Division 


Ask your Sanborn Sales-Engineering representative for complete 
facts on all "850" system units — or write the main office in Waltham. 175 Wyman St., Waltham 54, Mass, 
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BELL RH-2 research helicopter is fitted with airborne radar for mapping and forward obstacle information displayed through a scan 
converter. Aircraft is a Bell HU-1 turbine-powered Iroquois produced for U.S. Army 


Army Studies New VTOL Instrumentation 


By Erwin J. Bulban 


Dallas—Development of helicopter 
and vertical takeoff and landing (VTOL) 
aircraft into major weapon system’ pro- 
viding the capability of completely air- 
mobile units is a vital U. S. Army 
requirement to match a rapidly grow- 
ing Soviet army threat in this® area, 
according to Brig. Gen. Ernest F. 
Easterbrook, commander, U. S. Army 
Aviation Center, Ft. Ricker, Ala. 

Information received by the U. S. 
Army indicates that the Red Army is 
aware of the value afforded in the use 
of helicopters as part of a modern army 
to gain tactical surprise and provide 
operational ability, Gen. Easterbrook 
told delegates to the Fifth Army-Navy 
Instrumentation Program Symposium. 


Soviet Plan 


He added: “We also know that the 
Soviets are pursuing an active program 
of arming helicopters.” The general 
pointed out that three years ago the 
Russians displayed at Tushino Airport, 
near Moscow, their Hound helicopter, 
generally comparative to the U. S. 
Army’s H-34 and the Horse, which 
lift approximately 50% more than the 
Sikorsky H-37, currently this nation’s 
largest operational helicopter. 

Gen. Easterbrook noted that the 
U. S, Army is experimenting with the 
first phase of a new method of war- 
fare by a unit fully equipped with 


AVIATION WEEK, September 14, 1959 


integrated aircraft under its « 
These, the aerial combat and 
naissance company and the recor 
sance and security company, 
finding and fixing of the ene 
that other measures can be tal 
do the fighting. 

In time, air-mobile units will } 
able to engage in the actual fi 
itself, he added. 

For mobility of firepower, he 
ized certain missile units bein 
pletely air-mobile with VTOI 
so that it may move to a predete1 
position, deliver a fire mission an 
displace before enemy counter 
can be mounted. Within the 
state of development, he said tl 
appears that a specific requir 
exists for an aircraft to intercept 
destroy enemy VTOL and STOI 
craft. Such intercept aircraft must 
the ability to match VTOL and STO! 
aircraft and fly at extremely low 
tudes. VTOL aircraft will ine\ 
engage each other in combat, 
Easterbrook claimed, as one sid 
deavors to secure and defend an 
other force tries to intercept 

Key to the entire Army 
of integrating air-mobile tra 
reconnaissance, detection and firey 
forces is the equipment being dev: 
under the Army-Navy Instrument 
Program (ANIP), the approxin 
1,000 participants from the servic 
industry were told. 


"here was evidence that the pro- 
gram, on which the services have spent 
some $17 million to date, has provided 
ignificant large technological steps iin 
data collection, computation and pres- 
entation equipment which is already 
finding its way into existing advanced 
uircraft projects, as well as providing 
the components which will make up 
the final concepts of cockpit presenta 
tion in the future. 


Transistorized Components 


Litton’s RH-2 computer, which is in 
the Bell RH-2 helicopter, features some 
late state of the art developments from 
the ANIP program, such as a mag 
nesium structure recording system pro- 
iding complete compatability with 
transistorized components and long life 
unit has exceeded 10,000 hr. of con 
tinuous operation). Its binary comput- 
ing method combines the best features 
of incremental and whole-number tech 
niques, eliminating the drawbacks en- 
countered when using these techniques 
eparately. RH-2 computer will pro- 
vide hybrid navigation features, and 
cruise control management keeping ac 
curate track of amount of fuel remain- 
ing regardless of the aircraft's flight pat 
tern, and also watch g-loading to calcu- 
late at any time the safe maneuvering 
limits of the aircraft. 

Littor’s RV-2 advanced central con- 
trol computer, which will go into Bell’s 
RH-2 reseasch helicopter as part of the 
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NEW CONCEPT: The S-60, prototype for future Sikorsky flying 
cranes, now is demonstrating in flight exciting new 
ways to handle both military and commercial materials 
and construction bottlenecks. 


NEW POWER: Sikorsky flying cranes will utilize high-powered gas 


ik k S 60 turbine engines, affording every advantage with its 
| Ors y ‘ favorable power-weight ratio. 
GREATER CAPACITY: The prototype S-60 lifts 5 tons with ease, 


—giant new with its two 2100 h.p. Pratt & Whitney Aircraft R-2800 
° piston engines. Turbine-powered models in design will 
flying crane carry from 10 to 40 tons of payload. 

ALL-PURPOSE DESIGN: Cargo lifting is simplified by design that 
straddles the load. Specialized pods will speed move- 
ment of personnel and of communications, maintenance, 
and medical equipment, and will answer many other 
particular needs. 


SIKORSKY AIRCRAFT, Stratford, Connecticut 
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MOCKUP of RH-2 cockpit (left) has trichoric mirror, part of a projection system developed by North American’s Autonetics Division. 


Image consists of a pattern formed by an optomechanical projector and appears as a flat earth plane with uniform texture. 


Pattern 


changes with altitude, roll, pitch, heading and velocity. At right is a proposed Douglas-El Segundo Division advanced ANIP cockpit 
in mockup form. It is a further development of a similar system flown in T2V-1. 


ANIP program utilizes Varo-developed 
microcircuitry techniques and has been 
miniaturized to a package of less than 
2.5 cu. ft. weighing some 95 Ib. It 
provides data for horizontal, vertical, 
armament and navigation displays and 
automatic control. Microcircuitry is 
credited with providing reductions of 
five to 10 times what would be required 
using conventional circuitry. As a fur- 
ther extension of its research program, 
Varo believes that with application of 
deposits on dielectric film, current 
microcircuitry units could be reduced 
in size or volume on the order of 1,000. 
Varo display showed current micro- 
circuitized boards 12 mils thick by one 
inch square, each containing a circuit 
of 22 components. 

Bell demonstrated its RH-1 research 
helicopter, a modified Navy HTL-7, 
fitted with a contact analog display sys- 
tem with a transparent glass presen- 
tation. The glass is a trichoric mirror, 
acting as a filter which reflects one 
color of the light spectrum and permits 
all other colors to pass through, part 
of a projection system developed by 
North American Aviation’s Autonetics 
Division. 

The projected image is a_ grid 
pattern formed by optomechanical pro- 
jector designed and built by Bell. 

The pattern is changed in attitude 
by signals from a Bendix-Pacific sonic 
altimeter—in roll, pitch and heading by 
signals from conventional vertical and 
directional gyros—and in velocity by 
signals from a Ryan doppler radar. 
Mirror provides the pilot with 30 deg. 
of total scan. According to one Bell 
pilot-engineer on the RH-1 program, 
only one of the subjects who have 
flown the system has failed to bring the 
helicopter back to a normal position 
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after it was put into an unusual 
tude—and he also failed when tr 
to correct using conventional visu 
means. 

A more advanced system is plann« 
for the Bell RH-2 research helicopt 
a modified HU-1A turbine-powered 
craft. RH-2 system includes Bend 
Pacific three-dimensional radar set a 
a Dumont radar data converte: 
television monitor. The radar is a hig 
resolution K, band monopulse syst« 
designed to provide simultane 
ground mapping and obstacle data 

The scan antenna provides data 
ground mapping (PPI) presentation 


Cryostat Test 


Superconductivity is achieved in cryostat tes 
of components for electronic countermeas 
ures systems at Sperry Gyroscope Co. Sperry 
is producing countermeasures equipment for 
Boeing’s B-52. In the test above, the cry 

stat has been brought to a temperatur 
within 1 deg. of absolute zero—minus 459! 


the conventional manner and also illu- 
minates terrain for the obstacle sensing 
feature. Obstacle sensing system is based 
on use of passive phase comparison 
technique, basically a phase limited an- 
tenna, two balanced mixers, two IF 
strips and a phase comparator. Phase 
comparison technique permits vertical 
ingle of the return of energy to be 
measured, while time of arrival deter- 
mines range. Vertical angle and slant 
range information in conjunction with 
izimuth angle derived from the an- 
tenna heading, define coordinates which 
determine the location of the radar 
return in three-dimensional spas 

The radar data converter is desigsied 
to accept C-scan obstacle radar intor- 
mation and convert it into signals re- 
quired for display on the television 
monitor. This is basically done by 
writing the radar information on one 
of two storage tubes at radar scan rate, 
and at the same time previously stored 
information is being read out from the 
second tube at a 50-frame-per-second 
television rate. 

‘he picture on the monitor will pre- 
sent information on the monitor within 
an azimuth of 20 deg. on either side 
of the flight path elevation of seven 
degrees above and below. Range per- 
spective provides near objects in bright 
intensity and further objects with re- 
duced brightness, over a 3 mi. range. 

Other equipment will include in- 
stallation of a Litton RV-2 computer 
to provide navigation, safety of flight 
ind fuel management information and 

side-arm cyclic control and electronic 
ontrol system for various modes of 
ontrol. System would change as evalu- 

tion is carried out on the various equip- 
ments and new applicable equipment 
ippears for installation. 
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INFRARED SYSTEMS 
AT HONEYWELL 


Intensive research, development 
and manufacturing efforts are now 
being applied to these important 
areas of technology: 


Space Navigation — Minneapolis-Honeywell is exploring the role of optical and in- 
frared devices in the navigation of space vehicles in cislunar and interplanetary space. 
These devices are being considered in terms of their own capabilities and their integration 
into navigation systems involving other means of sensing such as inertial and radio. 


Horizon and Disc Scanners — An infrared sensor above the earth can accurately detect 
a horizon by sensing the change in radiation as the field of view sweeps across the horizon. 
Angular measurement of two opposing horizons can give altitude and vertical orienta- 
tion. Such a horizon scanning system is designed for integration with Honeywell 
vertical gyro or precision gyro platform reference systems. It is adaptable to disc scanning 
for altitude and range measurement. 


Navigation Systems — Currently under development are star-tracking systems which 
will provide automatic navigation in space. Honeywell is developing a gimballed star- 
tracking system capable of day and night tracking of navigational stars. Its accuracy 
is comparable to that of the most advanced gyro platform reference systems. Gyro 
stabilization and precision digital readout are important features of the design. 


Detection Systems — Work is in progress on infrared target detection acquisition and 
tracking systems. Current activities concern long range detection of ballistic missiles 
and air-borne location of submarines. Other areas of activity involve battle field surveil- 
lance problems, such as detection identification and location of typical battle field targets. 


Fuzing — Honeywell currently has in production an infrared fuze for an operational air- 
to-air missile. The company is working extensively on the development of a variety of 
other infrared fuzing systems. 


Honeywell provides full corporate support for 
infrared systems with the research, development 
and manufacturing facilities from 14 corporate 
divisions. Honeywell has more experience in 
the areas important to the successful applica- 
tions of infrared than any other company. These 
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include: the manufacture of infrared cells, optical 
equipment and fuzes, plus extensive experience 
in navigation and guidance systems and systems 
management. Other related Honeywell capa- 
bility involves data, processing, analog and 
digital computers and recording equipment. 
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Chart above shows the spectral 
response of two Honeywell 
detectors—heart of infrared 
systems—described and 
pictured at right. 


For further information on Honeywell infrared systems and 
components, call or write Honeywell, Military Products 
Group, Minneapolis, Minnesota. 


Honeywell 
(EE) Mttang Prodi Group 
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Lead Telluride Detector—Honeywell’s photo- 
conductive lead telluride (PbTe) detector operat- 
ing at the temperature of liquid nitrogen, 77° 
Kelvin, has its peak response at 4.3 microns. At 
this wavelength, a detector with a 1 mm? sensitive 
area is capable of detecting 7 x 10~!* watts with a 
signal-:9-noise ratio of unity in a 1 cps bandwidth 
at 800 cps. The response time is no greater than 
30 microseconds. 


Cryogenics— Many sensors require cooling to low 
cemperature for full effectiveness. Honeywell has 
designed a tiny cryostat which fits inside our own 
or other cells. When attached to a compressor or 
tank of nitrogen, it cools the cell to 77° Kelvin in 
less than two minutes. It has a diameter of .177 
inch, a flow rate of two liters per minute at an in- 
put pressure of 2,000 psi and a heat exchanger one 
inch long. A small compressor system is being 
developed for spot cooling to 30° Kelvin. 


indium Antimonide Detector— Honeywell's 
indium antimonide photoelectromagnetic (InSb 
PEM) detector requires neither cooling nor bias 
supply. It is extremely fast, having a response time 
of less than 0.4 microseconds. Although it is less 
sensitive than the lead telluride detector to. high 
temperature radiation, its noise equivalent power 
of 7 x 107! watts for a 1 mm? area at 6.6 microns 
with a 1 cps bandwidth indicates greater sensitivity 
to sources of radiation near room temperature. Its 
ponse frequency is independent. of frequency 
to several hundred kilo-cycles per second, mak- 
g it of great value in wide band applications. It 
is finding wide application in situations demanding 
long wave-length response, rugged construction, 
and simplicity of operation. 
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U. S. ARMY ANTI-MISSILE MISSILE 


... a top missile scientist at White 
Sands, N. M., missile range where 
preliminary Nike Zeus tests take 
place. He is a key member of the 
highly specialized military-civilian 
team that is putting this agile anti- 
missile missile through its develop- 
ment stages. 

When Zeus goes on active duty, it 
will follow Douglas Nike Ajax and 
Hercules missiles into service with 
the North American Air Defense 
Command. And it will be main- 
tained by Army personnel assisted 
by Douglas field service men who 
have extensive experience in the 
Nike program. 


Depend on 


The mission: 


. anti-missile defense. Zeus will 
roar out from emplacements around 
cities and industrial and military 
areas to intercept approaching 
enemy ICBM’s ... or bombers. 


The missile: 


. .. Nike Zeus is being developed by 
Douglas under a Western Electric- 
Bell Telephone program. System 
will include electronic detection gear 
to pick up enemy ICBM’s at ex- 
treme range and then guide Zeus 
out to destroy them. Vital statistics: 
CLASSIFIED. 
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Space Data Relayed by Digital Telemetry 


By Philip J. Klass 


San Francisco—First details on Tele- 
bit, new digital telemetry system de- 
signed specifically for the difficult task 
of reliable transmission of data over 
interplanetary distances, were reported 
here during the Western Electronic 
Convention (Wescon) by Dr. George 
E.. Mueller of Space Technology Lab- 
oratories. 

Telebit, first used aboard the recently 
launched Explorer VI, is a_time-divi- 
sion multiplex system developed by 
Space Technology Laboratories under 
Air Force sponsorship. Another digital 
telemetry system for interplanetary 


_ space vehicle use is being developed by 


Space Electronics Corp., under spon- 
sorship of Jet Propulsion Laboratory and 
National Aeronautics and Space Ad- 
ministration. 

One important advantage of the new 
digital system over earlier analog type 
telemetry was demonstrated here during 
Wescon. Within 15 min. after Ex- 
plorer VI had been’ interrogated by ‘a 
station in Manchester, England, the 
received data had been transmitted to 
El Segundo, Calif., where it was de- 
coded and processed by a digital com- 
puter, then relayed by teletype to the 
Cow Palace, site of this year’s Wescon. 


Automated Systems 


Telebit is the first step, Dr. Mueller 
said, toward the full utilization of 
digital techniques in the development 
of fully-automated communications sys- 
tems for deep space probes. Mueller, 
who co-authored the report with STL’s 
John E. Taber, is vice president and 
associate director of STL’s research and 
development division. 

Here are some of the advantages of 
digital modulation techniques for deep 
space probe telemetry cited by Dr. 
Mueller: 

e Greater efficiency: Digital modula- 
tion makes more efficient use of a low- 
power radio transmitter carried by the 
space vehicle. For example, at lunar 
distances, a Telebit system using a 100 
milliwatt radio transmitter can handle 
8 bits per second, roughly 16 times the 
information rate of the FM-PM system 
used in the earlier Pioneer lunar probes, 
Mueller said. Telebit is only 10 db. 
above the Shannon limit of the mini- 
mum required energy per bit of in- 
formation, according to Mueller. 

e Flexible information bandwidth: Rate 
at which data is transmitted back can 
be varied as desired from the earth to 
permit higher bandwidth when the 
vehicle is relatively close to the earth, 
and reduced bandwidth at greater dis- 
tances. Telebit system used in Ex- 
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TELEBIT is now operating aboard recently launched Explorer VI. The 11 lb. package, ” 


shown above in exposed maintenance configuration, converts experiment measurements 
into suitable pulse coding for transmission back to the earth. 
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BLOCK DIAGRAM of Telebit time-division multiplex telemetry system used aboard 
Explorer VI, shows how shift accumulators’ output signals are sequenced by commutator 
and then fed to the bi-phase modulator. 





91 


Commander of a SAC B-52 
_ is shown adjusting controls 
of the Sperry A-14 Auto- 
- matic Flight Control System. 
_ Teamed with Sperry’s ad- 
vanced K-bombing-naviga- 
tion-system, this electronic 
co-pilot provides precision 
control on long flights to 
target, assists in instrument 
_ landings and avtomatic 
programmed control on 
target runs. . 


en (1 


servo assist for sperry’s electronic co-pilo 


When the commander of a B-52 gives his Strato- 
fortress the order to execute this or that maneu- 
ver, the control system of his “electronic co-pilot” 
automatically applies just the right force on the 
control surfaces to obtain the desired maneuver 
under the prevailing flight conditions. That’s 
automatic flight control at its finest! 

Daystrom Transicoil helps provide the calcu- 
lated muscle for this flight system in the form of 
servo controlled pitch, roll, and yaw follow up; 
coordination integrator; and pitch integrator. 


ke 
DAYSTROM 
| : 


TRANSICOIL 


Only the highest level of accuracy, performance, 
and reliability will do... for you, for us. 

The engineering and manufacturing assistance 
you need to turn modern system requirements 
into optimized working sub-systems and assem- 
blies is the very basis of our business. Contact us 
direct or through our local representative. Check 
into our 24 Hour Service on servo motors and 
generators. Daystrom Transicoil, Division of 
Daystrom, Inc., Worcester, Montgomery County, 
Pennsylvania. (Phone: JUNO 4-2421) 


DIVISION OF DAYSTROM, INC. 


Representatives in Canada and Other Foreign Countries 








4 
plorer VI can operate at 1, 8, or 64 bits 
per second, shifting from one rate to 
another upon radio command from the 
earth. 
eImproved accuracy: With digital 
modulation, almost any desired degree 
of accuracy can be obtained aboard the 
vehicle and there is no degradation of 
accuracy during transmission with the 
use of redundant coding techniques. 
e Speedier data reduction: Digital for- 
mat of data received on earth permits 
instantaneous transmission via _land- 
lines or cable to a data collection center 
halfway around the earth. Here the 
data can be immediately fed into a 
digital coniputer for decoding, analysis 
and tabulation. This means that space 
poe data can be available in usable 
orm only minutes after being received 
from the vehicle. 


Bi-Phase Modulation 


In Explorer VI, the output of the 11- 
lb. Telebit digital data processor aboard 
the satellite is used to bi-phase modu- 
late a 1,024 cps. subcarrier which in 


Almost everything 
that flies uses 


HYDRA-ELECTRIC 


Pressure Switches! 


Yes, whether it's old fashioned 
balloons or modern aircraft and 
guided missiles HYDRA-ELEC- 
TRIC Pressure Switches are @ 
applicable to almost everything 
that flies! For example, at least 
90% of all pressure switch ap- 
plications on the Boeing 707, 
Douglas DC-8, Convair 880 and 
Lockheed Electra are HYDRA- 
ELECTRIC. Look to advanced de- 
sign already out of this world. 


Write on company letterhead for FREE 


turn phase modulates the main carrier i anette 
of the 5 w. radio transmitter. (In bi- 
phase modulation, the phase of the sub- 
carrier is shifted 90 deg. in one direc- 
tion to transmit a “1,” shifted 90 deg. 
in opposite direction to transmit a “0.”’) 
A 150-w. transmitter is under devel- 
opment for use on iaterplanetary probes 
where ranges measured in millions of 
miles will be needed. 

Bi-phase modulation has the advan- 
tage of providing a continuous carrier 
for acquisition and tracking from the 
ground and an unambiguous resolution 
of the pulse data by using an adjacent- 
pulse comparison demodulator without 
a ground coherent oscillator, Mueller 
said. However, it does result in a loss 
of about 6 db. in signal-to-noise ratio 
compared to main carrier modulation ee ee ee IRIG 
because of limited subcarrier modula- Altitude . » + Oto 100,000 ft 
tion power, he conceded. Bae re ee Fre ig tas 

Telebit is designed to accept data Recoleretion | + » 12g 3 mujer plane 
‘ , . : Se ervice Free Life. . Minimum of 506 
input signals in either analog or digital Weight, 2,375 pounds Full hermeti 
form. Certain experiments, such as the ae Sey iz wots OB i ee 

, ‘ 2 28 Vv ungoverned less than 4 watts. 
measurement of micrometeorite im- Contact Resistance . Less than 0.2 ohms total with a lifetime variation of 
pacts or radiation particles, produce epitome meets e 
data which is digital in form, i.e. the Hi Potential Test . . 100 megohms at 500 V. rms 
number of micrometeorite hits in a 
given interval of time. Other experi- 
ments, such as measurement of vehicle 
temperature, magnetic field strength, or 
other continuously varying phenomena, 
produce data in analog form which 
must be converted into digital format. 
This is also accomplished by Telebit 
using a 64-level digital ramp and volt- 
age comparison circuit. 

The Telebit system used in Explorer 
VI employs a 10-bit word length, per- 
mitting an accuracy of one part in 1,024 
if required. However, most of the ana- 
log data experiments in Explorer VI 
do not require this degree of accuracy. 
For some experiments, the data can ade- 


HYDRA-ELECTRIC 


Engineers and Builders of Hydraulic 
and Electric Systems and Components 
3151 Kenwood Street Burbank, Calif 








flight approved... 
by Able, Baker and Jupiter! 


3 POLE 30X10 COMMUTATOR, 28 VOLT D.C. OR 
115 VOLT 400 CYCLE HYSTERESIS SYNCHRONOUS 


#1 Pole 30 BBM contacts 75% duty cycle, data Interpole phasing to within 
) 


+ 20 minutes arc maximum. 
Sync pole leading edge elec- 


#2 Pole 30 BBM contacts 75% duty cycle, data ) 
© \ trically lags data pole. 


#3 Pole 30 BBM contacts 50% duty cycle, syn 


s without service 





PAM or FM/FM 
COMMUTATOR 


Write for Technical Bulletin 500416 
(DC Motor) or 500417 (AC Motor) 
giving specification data and pricing. 


INSTRUMENT DEVELOPMENT LABORATORIES, INC. 
A Subsidiary of Royal McBee Corporation 
26 Mechanic Street + «+ Attleboro, Massachusetts, U.S.A. 
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Arc power, typified by Avco Model PG-500 Plasma Generator 
(above), duplicates searing heat of re-entry. Operating simplicity of 
Avco Model PG-030 (inset) permits wide use in the development 
of plasma spray techniques. Lightweight, compact—only 214” x9". 


‘NOW AVAILABLE... 


USE-PROVEN PLASMA GENERATORS 
that duplicate the searing heat of re-entry 


Avco Model PG-500 Plasma Generator, operating at 
one atmosphere of pressure, produces enthalpies from 
250 to 12,500 Btu/lb, consumes up to 1.5 megawatts of 
power, uses air as the working fluid and incorporates 
over two years of re-entry simulation experience. PG-500, 
producing heat fluxes and temperatures on a continuous 
basis formerly attained on an intermittent basis in the 
shock tube, now provides the long running times in air 
necessary for materials development. 

Another unit in the Avco-developed family of plasma 
generators, Model PG-030, consumes from 2 to 20 kilo- 
watts of power and produces temperatures over the range 
from 2500°F. to 12,000°F. Model PG-030 is used for de- 
velopment of plasma spray techniques and spectroscopic 
studies. Using argon as the working fluid, it is capable of 
virtually unlimited operation at a power level of 15 kilo- 
watts. Model PG-030 is especially suited to low cost 


operation and features automatic starting, a high degree 
of controllability, quiet operation and shop-type 
reliability. 

Write for bulletins describing Avco’s products 

and systems in the fields of Major Research meen, 
Hypervelocity Instrumentation and 
Environmental Test Equipment. 
Write to: Products and Services Dept., 
Research and Advanced Development 
Division, Avco Corporation, 201 
Lowell St., Wilmington, Mass. 


Aveo 


Aesearch & Advanced Development 
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quately be expressed with six bits, or 
four bits. This makes it possible to 
double up and use a single 10-bit word 
to transmit data from both a six-bit 
experiment and a four-bit experiment. 
Each Telebit word also contains two 
synchronizing pulses—a zero and a one. 

The sequence of digital words trans- 
mitted, representing a roll-call of all 
the experiments being tuonitored, is re- 
ferred to as a “frame.” For Explorer 
VI, a frame consists of 10 words plus a 
synchronizing word. 

Each of the digital words is accumu- 
lated, or stored, in its own transistorized 
shifting accumulator, For Explorer V1, 
there are 10 shifting accumulators. Each 
serves two functions: to store the data 
as a binary number and subsequently, 
upon command, to deliver this binary 
data in sequence to the bi-phase modu- 
lator. The read-out of each shifting ac- 
cumulator is controlled by a transistor- 
ized commutator, in turn controlled by 
a tuning fork oscillator. 

For experiments in which the data 
varies extremely slowly, permitting a 
slower sampling rate, a subcommutator 
can be employed to alternately switch 
the input of one shift accumulator to 
the output of each of several such 
slowly varying experiments. In Ex- 
plorer VI, a 16-element subcommutator 
is used for such measurements as 
vehicle temperature and the output 
voltage from silicon cell. 

Space Electronics Corp. is readving 
the first prototype of its new Digilock 
telemetry system for tests. Like Telebit, 
Digilock is a time-division multiplexed 
system which also can provide a vari- 
able data rate. It will employ an ortho- 
gonal set of Reed-Muller pulse codes 
and data can be encoded to any de- 
sired degree of accuracy. 

Basic system is designed for 
quantized levels, but by adding or leav- 
ing out plug-in modules, it can be modi- 
fied to operate as low as 8 or as high 

256 quantized levels. 

Company plans to use phase-lock re- 
ceiver techniques, similar to those em- 
ployed in earlier satellite, FM-PM ana- 
log telemetry systems. This will make 
it possible to utilize existing ground sta- 
tion equipment except for demodula- 
tion circuitry which must be changed 
to handle the digital modulation. 


. FILTER CENTER 7 
Following developments were te- 
ported at recent Western Electronic 
Convention (Wescon) in San Fran- 
cisco: 

> Airborne Meteor-Burst Tests Soon— 
Hughes Aircraft will soon start flight 
tests on a ground-air-ground meteor- 
burst communications system operating 
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from semiconductor crystal, whic! 


in the 50 me. region. Both frequency 
shift keying (PSK) and phase mo »dula- 
tion techniques will be evaluated. Air- 
borne transmitter power will be 10 kw. 


>» New Computer Storage Technique— 
Switching time of ferrite memory cores 
can be decreased by factor of 10 by 
using short-duration, high peak ampli- 
tude pulses, Vincent J. Sferrino of Lin- 
coln Laboratory reported at Wescon. 
Using new impulse switching technique, 
Lincoln Laboratory has constructed 
1,040 80-bit length word storage, or- 
ganized as a linear selection, sequential 
access memory with a read-write cyck 
time of 4 microsecond and a sequential 
word access time of less than | micro- 
second, Sferrino reported. 


* 
miniaturized bh gauges 


Ok . 
This bourdon helix gauge, de- 
signed specifically for the Hawk 
missile, measures 0.75 inches 
across. Threads directly into the 
pressure vessel, reads 0-5000 psi. 
Accuracy is +2% of maximum, 
and the gauge never requires 
re-calibration. 

When you need special gauges, 
remember the name GLASSCO. 





> Semiconductor Capacitor—New 
nique for making variable cap 


vides a significantly greater rai 
usable capacity variation, was report 
by John L. Moll of Stanford Uni 
Device consists of N-type silicon 
ered with thin layer of silicon o: 
which a metal film is deposited 


Write for Bulletin G-1223 


® Microwave Oscillator—Novc!l 
wave tube, called the Helitron 
requires only a 3:1 change in 
voltage to produce a 2:1 ch; 
frequency, was described by G 
Wada of Watkins-Johnson ( 
Richard Pantell of Stanford Uni 
One experimental helitron, bu 
Watkins-Johnson Co., had a t 
range of 480 to 1,020 me. for a 
range of 770 to 1,830 v. Outpu 
power varied from two to five 
watts with a 3 db. bandwith of 
100%. Tube weighs 34 lb., m 
16 in. in length. 








Instrument Company 


660 S. Fair Oaks Avenue « Pasadena 2, California 





> Super-regenerative Parametric Ampli- 
fier—Super-regenerative operation of a 
single-diode cavity type parametric am- 
plifier can increase bandwidth b 

tor of 10 to 20 over conventi 
generative type, as well as in 

gain and gain stability, accor 

J. J. Younger, A. G. Little, H 

and G. Wade, all of Stanford 

sity. To achieve super-reget 
amplifier is pumped hard en 

cause it to oscillate and the os« 

are interrupted intermittently 
alternately build up and die out 

plest method of accomplishing 

to modulate sinusoidally the 

of the klystron used as a 

source. Experimental paramet 

plifier operating at 780 mc. 

gain of 56 db. and an RF ban 

of 2 mec. when operated in 
regenerative fashion, compared 

of 23 db. and a bandwidth of « 

ke. when operated as a com 
regenerative type amplifier. 


TEFLON 
TUBING 


For mechanical or electrical use, Markel 
FLEXITE Teflon tubing rates superior in 
resistance to corrosives, solvents, oils, mois- 
ture and abrasion—yet it stays flexible and 
has excellent electrical properties at tem- 
peratures from -130°F to 480°F. 

Markel, the leader in the field since 1922, 
also makes precision FLEXITE in a variety 
of other plastics—in sizes from #30 to 214’— 
for every tubing application. Name your 
requirements—for samples and prices. 


Du Pont Trademark ’ 


L. FRANK MARKEL & SONS 


INSULATING TUBINGS AND LEAD WIRE 


NORRISTOWN, PENNSYLVANIA 
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ARMCO PH 15-7 MO STAINLESS STEELS 


17-7 PH 








ARMCO STEEL CORPORATION 
3129 Curtis Street, Middletown, Ohio 


Send me information on the following Armco Stainless Steels: 


[) Armco PH 15-7 Mo [1] Armco 17-4 PH 
[] Armco 17-7 PH [] Armco Standard Grades 
[Armco Stainless Steels with the following properties: 


Name Se oe ‘ Title aati 
(RE a a 


RR 


Ne reat era caeceacletne ECE a. toler Agra ase 








In all of the new air defense vehicles as well as swift and 
sturdy airliners, Armco’s Precipitation-Hardening Stain- 
less Steels are used to help achieve dependable perform- 
ance under high heat and stresses. 

These three special Armco Stainless Steels, developed 
specifically for the aeronautical industry, offer a useful 
combination of high strength-weight ratios to 1000 F, 


Visit the Armco exhibit in Booths 74 

and 75 at the 1959 SAE Aircraft 
Engineering Display, October 5 through 9, 
Ambassador Hotel, Los Angeles. 





excellent creep strength, good corrosion resistance, and 
fabricating characteristics that assure producibility. 

Their specification for parts—from wingtip to wingtip 
and nose to empennage, from just a few critical parts of 
some helicopters to the major material of construction 
in the newest bomber and fighter—is evidence of their 
effectiveness and economy. 





These space-age metals—Armco PH 15-7 Mo, 17-7 PH 
and 17-4 PH Stainless Steel—offer the possibility of effi- 
cient solutions to your design and proauction problems. 
For information on these ultra-high strength materials 
and Armco’s complete line of standard and special stain- 
less steels, write or mail us the coupon. Armco Steel 
Corporation, 3129 Curtis Street, Middletown, Ohio. 


ARMCO STEEL 





Armco Division « Sheffield Division + The National Supply pany « Armco Drainage & 
Metal Products, Inc. » The Armco International Corporation - on Wire Rope Corporation 





SMALL ENOUGH 


TO HIDE BEHIND A DIME 


Smaliest of precision snap-action switches 











a S| 
-— .500-— 


CASE size: .500” x .200” x .350”—ten to the 
square inch. 


WEIGHT: 1 gram—28 switches to the ounce. 


ELECTRICAL RATING: 28 vdc: 7a. resistive, 4a. 
inductive—sea level; 2.5 a. inductive—50,000 
ft.; 4 a. motor load, 2.5 a. lamp load, 24 a. 
max. inrush. 115/230 vac: 60 to 400 cycles: 
5 a.; 15 a. inrush. 


MECHANICAL LIFE is in the millions of oper- 
ations. 

The case of the 1SX1 has two through holes 
that accept #2 screws. One hole is slightly 
elongated to facilitate mounting. 


The 1SX1 operates dependably in tempera- 
tures from —65°F to +250°F. Operating force 
is controlled and predictable within 3 oz. to 
5 oz. limits. 

For more information about this important 
switch, ask for Catalog 63. 


MICRO SWITCH field engineers will be glad to 
provide application assistance and give you 
full information on this sub-subminiature 
switch and its actuators. Call your nearby 
MICRO SWITCH branch office. 





Now offered with six actuators 


These actuators are offered in four basic designs and, 
in addition, two reversed actuators are offered which 
provide lower free position and reduced pre-travel. 


Pivoted roller Leaf 
lever actuator actuator 


Pivoted lever 
actuator 


Reverse roller 
leaf actuator 


Reverse leaf 
actuator 


Roller leaf 
actuator 


MICRO SWITCH... FREEPORT, ILLINOIS 


A division of Honeywell 
In Canada: Honeywell Controls Limited, Toronto 17, Ontario 


Hl Honeywell 


MICRO SWITCH Precision Switches 
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BUSINESS FLYING 


Piper PA-25 Pawnee agricultural airplane features spray nozzles aft and below wing trailing surfaces for better distribution. 


Piper Delivers First Pawnee Agricultural Planes 


First five Piper PA-25 Pawnee. agricultural 

planes (AW Dec. 15, 1958, p. 93) are un- 

dergoing field tests following delivery to 

Wes-Tex Aircraft Sales, Lubbock, Tex. 

Pawnees now are coming off Piper Air- 

craft’s Lock Haven, Pa., lines at one-a-day 

tate. Safety features include heavy turnover 

structure topped with a large plastic pad to 

prevent cockpit canopy from sinking into 

mud in event of a noseover. A rolled alum- 

inum crash pad over the instrument panel 

minimizes head injuries in a crash. Cockpit 

longerons are designed to bend outward 

on impact to provide a “safety island” for 

the pilot, and prevent him from being 

pinned in wreckage. Pawnee’s 150 hp. Ly- 

coming 0320 engine is hinge-mounted for 

easy maintenance access. Engine can be 

swung without disconnecting fuel, control 

and instrument lines, Designed for short, 

rough field operation, the Pawnee can take 

off in 625 ft. (1,500 ft. to clear a 50-ft. 

obstacle) and land in 400 ft. (930 ft. over — . ey 
50-ft. obstacle). Gross weight is 2,300 Ib., Large 150-gal. hopper for dry or liquid chemicals is made of corrosion-free polyester plastic, 
useful load is 1,100 Ib., and rate of climb reinforced with glass fiber and is located at center of gravity. Cockpit layout is at bottom 
is 510 fpm. Pawnee sells for $8,995. left; at right, Lycoming engine is on hinged mount. 








QUEEN BEE Model 2 now is undergoing Federal Aviation Agency certification tests; note plastic wingtip fuel tanks. 


(Queen Bee Aimed at Medium Price Range 


San Diego, Calif.--Two Convair-San 
Diego men are putting a new four-placc 
single-engine business plane through 
Federal Aviation Agency flight tests 
with a view toward selling the produc 
tion rights to an established manu 
facturer. 

Designed for the 
market, the 2,150-lb. 
Queen Bee features simplified construc 
tion and use of reinforced plastic as 
semblies to keep production costs down 
Designers William F. Chana and Ken 
S. Coward report that an Australian 
manufacturer is currently evaluating the 
airplane and that several U.S. firms 


“medium-price”’ 


gross weight 





Model 2 


31 ft. 11 in. 
.21 ft. 10 in. 


ft. in. 


Queen Bee 


Wing span 

Length 

Height 

Wing area (ailerons 


and flaps) 


130 sq. ft. 
Tail area 34.3 sq. ft. 
Wing airfoil NASA 4418 mod. 
Flap travel ........ 60 deg. 
Aileron travel ......38 deg. up, 
25 deg. down 
Elevator travel 20 deg. up, 
10 deg. down, 
Rudder travel 30 deg. up, 
20 deg. down 
2,150 Ib. 
.. 1,190 Ib. 


Gross weight 





Empty weight 














21-10" 
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AIRCRAFT has marked wing dihedral. 


have also made manufacturing studies 
of the Queen Bee. 

Both men are in Convair San Diego’s 
military relations department. Chana 
also is president of Bee Aviation and 
Coward is vice president-engineering. 
Chis is the third personal aircraft proj- 
cect developed by them. First was the 
prone-piloted Wee Bee, flown some 10 
vears ago; the second was the single- 
place Honey Bee. 


Cockpit is designed for high visibility. 


Construction of the Queen Bee is 
principally metal, with reinforced plas 
tics used for wingtip tanks, which carry 
all of the plane’s 42 gal. of fuel; the 
engine cowling, either half of which is 
completely removable; the tips of the 
V-tail, the cockpit canopy, the instru- 
ment panel and tail cone. 

Wing flaps are continuous from aile- 
ron and comprise 60% of the airplane’s 
total wing area. Wing flaps are elec- 
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In order to win a larger share of the great American 
travel market, airlines must attract millions of new 
passengers. The basic market today is 10 million. But 
beyond this group lies the vast untapped potential of 
over 160 million Americans who have never flown! 
_ If the promise of the jet age is to be realized, domestic 
air travel must ros * a far greater rate. Many leaders 
- d promotional fares as the 
“7 sed to win over a significant 
part of America’s no ng population. The problem 
of offering promotional fares at @ profit has beset the air 
transport industry since before the dawn of the jet age. 
How can it be solved? 


There is one ' only one. Ca 





. Medium 


ROHIT! 


ne-powered equipment that offers com- 
| and comfort advantages plus two other 
int features. They are: (1) capacity to 
absorb passengers, and (2) proven economy which 
assur‘ duced fares can be profitable. 

It hi: en demonstrated again and again that the 
jet-pro the best combination of passenger appeal, 
routing ibility and economical operation—on ll 
ranges 100 to ever 1000 miles. And these are _ ie 
ranges include 75% of all American air travel! 

On t ollowing pages are two new aircraft that 
meéet these vital jet age pequreaae for short and 
ranges—and:? 1e 

Fairtin 


moder! 
petitiv: 
very in 
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Estimated costs showed that the Viscount 810 would be 
an amazingly economical aircraft. But actual operations 
proved it to be far more economical than expected! 
After six months of service, Continental Airlines re- 
ported a plane-mile cost of only 71.33 cents—11 cents 
or 15% below estimates—for an average 500-mile sector. 
In fact, the new Viscount 810 proved so economical that 
Continental showed a $1.3 million net profit in just 
seven months with an average fleet of only nine aircraft! 


VISCOUNT 810 
DIRECT AIRCRAFT -MILE COST 
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CONTINENTAL AIRLINE'S 
ACHIEVED COST 
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ci 


100 500 600 700 800 


DIRECT AIRCRAFT -MILE COST 


STATUTE MILES 


ISA, 16 MPH HEAOWIND. FULL FUEL ALLOWANCE FOR GROUND MANEUVERING PLUS 2 HOURS RESERVE 


FROM THE WORLD LEADER IN JET-PROP AIRCRAFT. 


VIC KERS-ARMSTRONGS AIRCRAFT 


2 + 


70 passengers...15,000-/b. payload...365 mph... 


HIGHER PROFIT MARGINS FOR PROMOTIONAL FLEXIBILITY 
With seat-mile costs as low as 1.48 cents at 200 miles 
and 1.34 cents at 300 miles, the Viscount 810 opens the 
door for airlines to initiate promotional fares—and other 
traffic-stimulating plans. Promotional fares are being 
widely acclaimed as the surest method of broadening 
the base of the American air travel market. Today, 
that market is only 10 million. But there are 160 million 
more Americans waiting to be won over. In its size and 
class, the Viscount 810 offers a matchless combination 
of passenger appeal, routing flexibility and economy that 
can be used most effectively to attract substantial 
new traffic. 





WORLD’S ONLY 240 GENERATION JET AGE AIRLINERS! 
The Viscount 810 and Vanguard benefit from the more than 
2 million hours of worldwide in-the-air experience of over 
400 Viscounts. And there is no substitute for experience! 











-VICKERS 


SFOUINI 


&/0 
840 


POWERED BY FOUR ROLLS-ROYCE DART ENGINES 


LTD. e WEYBRIDGE, ENGLAND © MEMBER COMPANY OF THE VICKERS GROUP 
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1200-mile range 





WARBVARD 


SEAT-MILE COSTS UNDER 1+ 


The base of the American air travel market must be 
broadened. The giant Vanguard, now proving its mettle 
in the skies over England, is the jet age airliner best 
able to do it profitably. No other aircraft—pure jet or 
jet-prop—approaches Vanguard’s combination of high 
capacity and low operating costs. Seat-mile costs can 
be under 1¢ on all ranges from 1000 to 2000 miles— 
and only 1.4 cents at 200 miles. 


LARGE, BALANCED PAYLOAD CAPACITY... In addition toa 
comfortable capacity of 139 seats, Vanguard offers 1360 
cubic feet of cargo space below decks. With baggage 
for 97 passengers, plus 400 lbs. of mail, there is still 
906 cubic feet available for freight. Here is capacity 
that is profitable today—and will be even more profit- 
able tomorrow as load factors grow. 


EXCEPTIONAL ROUTING FLEXIBILITY... At all altitudes from 
5000 to 25,000 feet, Vanguard cost differential is amaz- 
ingly slight. For example, a 500-mile sector flown at 
10,000 feet costs only $44. more than at 20,000 feet 


NEWEST FROM THE WORLD LEADER IN JET-PROP AIRCRAFT... 





139 passengers... 29,000-/b. payload... 425 mph... 2300-mile range 


(optimum). A speed of over 400 mph is assured at alti- 
tudes from 5000 to 30,000 feet. In addition, ATC 
patterns will present no problems—physical or financial 
—for Vanguard operators! And the Vanguard has dem- 
onstrated that it can meet—or even beat—jet schedules 
on routes up to 1000 miles. 


VICKERS 


VANGUARD 


POWERED BY FOUR ROLLS-ROYCE TYNE ENGINES 


VICK ERS-ARMSTRONGS (AIRCRAFT) LTD. ©WEYBRIDGE, ENGLAND * MEMBER COMPANY OF THE VICKERS GROUP 








ONE 
SURE 
SOURCE 


for design, 
engineering and 
manufacturing in 
all types of 
metalworking 


Interested in precision ma- 
chined parts?... Bliss ma- 
chines rocket and missile nose 
cones, domes and cylinders, 
large diameter thin-walled 
pieces that must be held to 
wall thickness tolerances of 
a 002’. 


... Or atomic assemblies and 
components? ... Reactor core 
lifting and other core han- 
dling equipment, welded 
pressure vessels and small 
machined parts are all pro- 
duced by Bliss. 


Projects with more than a 
touch of the unusual?... Most 
U. S. Navy carriers have 
Bliss-built catapults... Just 
recently a Bliss overrun bar- 
rier saved both pilot and 
plane when a jet’s brakes 
failed... Pight now you'll 
find sections of what will be 
the world’s most 

powerful radio telescope 
being assembled on the 
600,000-square-foot floor 

of the Canton plant, 

one of ten Bliss plants 

in the U.S. In a word, 
Bliss has the facilities 

and skills to take any 

job involving metal 
manufacturing from 

plan to finished product. 


Whether you need a complete 
turn-key plant or quantities of 
precision machined parts, 
large or small, you'll be wise 
to get a bid from Bliss. 


E. W. BLISS COMPANY 


Canton, Ohio 


BLISS 


SINCE 1857 











UNIQUE feature of four-place Queen Bee Model 2 is centered control stick for pilot and 
copilot. Airplane has dual throttles. Flap switch is on stick. 


trically powered, actuation being by 
means of a switch atop the control 
stick. 

Control layout places a single stick 
between the two. forward seats, with 
dual throttles and pedals. Nose-wheel 
is steerable by means of the rudder 
pedals. 

Landing gear is retractable, utilizing 
single spring-steel struts on the main 
Caf. 

Fitted with an electric retraction 
system, the nose gear folds back and 


the main wheels’ fold outward. 
Powerplant is a 150-hp. Lycoming 
0-320-A1A, but a 180-hp. Lycoming 
0-360-A1A is optional. Hartzell pro- 
pellers are fitted to either engine. 
With the 150-hp. powerplant, per- 
formance is stated to include a_ top 
speed of 160 mph., cruise speed of 155 
mph., stall speed of 55 mph. power-off, 
full flaps, sea level rate of climb of 
900 fpm., ceiling of 15,000 ft. and maxi- 
mum range of 650 mi. Takeoff ground 
run is stated to be 950 ft. and landing 


Czech HC-2 Enters Production 


Czechoslovakia’s HC-2 Heli-Baby light helicopter has been put into production at the 


nationalized Moravan factory in Otrokovice, according to Russian reports. 


The two-place 


craft, designed by Jaroslav Slechta, has a maximum range of 150 km. (93 mi.) at a speed 


of 130 km. per hour (81 mph.). 
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run as 700 ft. Fuel consumption 
given as 10 gph. at 75% takeoff power 
Chana and Coward are building tw 
additional prototypes in the Qi 
Bee’s development program, | 


; a, ous ATLAS 

phasize that they do not intend to put 

the airplane into production thems SPECIFIED: ELECTROSNAP SWITCHES 
Twin-duct, twin-engine flying aut =o 


PRIVATE LINES 
under development in Austin, | < | NIKE-HERCULES 


Powerplants considered are 15 
SPECIFIED: ELECTROSNAP SWITCHES 


units, with propellers interconnected 
provide drive to both in event of 
engine failure. ‘“Venetian-blind’ 
tem of vanes under each duct is plann 
to provide directional and stability 


HOUR i 
MA Flight test data on modified 
PROG RAM Havilland Heron business plane, fitt 
“\ 


with 250-hp. Lycoming engines in | 
on 13 channels 








NEW! 
BEATTIE-COLEMAN 
PROGRAMER 


.. provides 























of de Havilland Gypsy powerp! 
show that the airplane accelerat 
100 mph. with 20-deg. flaps at sea 
in 26 sec., compared with 36 s 
standard configuration, according 
Vest Aircraft de Mexico, which 


dled the project. Time to accelerate | 
100 mph. with 20-deg. flaps, wh <r rr 
erating at Mexico City Airport’s 7,34 

SIDEWINDER 


ft. altitude, takes the new versi 
SPECIFIED: ELECTROSNAP SWITCHES 


JUPITER-C 
SPECIFIED: ELECTROSNAP SWITCHES 





sec., compared with original 55 
Vest reports. Climb to 15,000 ft 
Mexico City Airport takes 10 
compared with 38 min. pre 
New gross takeoff weight is 14,45 
compared with previous 13,500 





—_————_ kk 


VANGUARD 
SPECIFIED: ELECTROSNAP SWITCHES 





Destroying weeds on railroad 
of-way using a helicopter has been t 
with encouraging results, Chica 
North Western Railway reports. | 
a Bell +47 helicopter leased f 
spray/dust operator, the railway 
that 30 mi. of track were treated 
hour, compared with convent 
method using standard track equi 
and a crew of six or seven men that 
handle only five to eight miles of t 
in this same time 


160 feet of punched Mylar tape is 
accommodated in the new Beattie- 
Coleman MLPR-13 Programer, 
providing a completely random 
program of 252 minutes duration 
on 13 channels. Extremely accurate 
time control with no cumulative 
error. Available in five speeds: 

¥%", %”, %”, 1%”, and 3” per sec, 
Weighs less than 5 Ibs., is easily 
removable for loading. Programs 
can be initiated or altered ina 

few minutes. Compatible with most 
missile guidance systems. 

Write for complete data on the 
MLPR-13 and other multi-channel — 
Beattie-Coleman Programers for 
either repeat cycling or random 
operation. 


ELECTROSNAP SWITCHES 


More and more successful missiles 
and aircraft use Electrosnap switches. 
Over 6,000 basic switch variations 
are available: sub-sub- miniature, 
sub-miniature, miniature, environ- 
ment-free, hermetically sealed, 
multi-pole, and lighted push-button 
panel switches. 


Helio Aircraft Corp., Ni 
Mass., has set up its first licens 
seas sales arrangement with th 
Aircraft Corp. of Sweden. Com 
Helio Courier STOL aircraft will | 
first of its tvpe distributed in S 
navia. One 260-hp. Courier 
sent there as a demonstrator 


Liberty Airport, Liberty, Si 
Countv, N. Y. now is under the 
agement of Teterboro Aircraft S 
ieterboro, N. J. Activity at the fiel 
be expanded to include chartet 
flight instruction and_ aircraft 





BEATTIE- 





Branch: 437 Fifth Avenue, 


COLEMAN inc. j 





1000 N. Olive St., Anaheim, California 
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New York, N. Y. 


Limited operations at the field in 1 
years caused its removal from g¢ 
ment charts in 1958. 





SWITCH DIVISION 


4232 West Lake Street « Chicago 24, Illinois 
Telephone VAn Buren 6-3100 « TWX CG-1400 
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Ketay precision 
components: 


SYNCHROS 
RESOLVERS 


POTENTIOMETERS 


SERVO MOTORS 
TACHOME TERS 


SERVO AMPLIFIERS 


GYROSCOPES 


Catalogues available 
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KETAY 








HOW MUCH 
HEAT 
CAN 


POTENTIOMETERS 


Special Ketay sector potentiometers have been designed to 
operate in ambient temperatures up to 500° C. 

Ketay precision single-turn, multi-turn, rectilinear and sector 
potentiometers for control and instrumentation purposes feature 
compactness and high sensitivity. They are custom engineered for 
applications once considered too severe because of shock, vibration, 
torque, resolution or destructive environment. 

Potentiometers that meet the most rigid specifications result from: 
Creative Engineering—for example, very accurate single-turn 
ganged potentiometers in size 9 with linearity as fine as 0.15% 

and 2” diameter units with linearity as fine as 0.07%. 

Superior Materials—selection to give optimum service for 
particular performance and operational requirements. 

Advanced Manufacturing Techniques—such as the ability to weld 
taps to a single turn of wire as small as 0.0004” diameter (1/10 the 
diameter of a human hair). 

Ketay potentiometers are being produced in a wide range of types 
and sizes, from tiny precision pick-offs to complex function 

and multi-wiper units, 
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(Continued from page 23) 


Changes 


Dr. Wilhelm Raithel, manager-engineer- 
ing, Special Programs Section, General 
Electric Co.’s Defense Systems Depart- 
ment, Philadelphia, Pa, 

Leonard Carl Vogel, head of Aerojet- 
General Corp.’s Liquid Rocket Plant Field 
Operations Staff, Vandenberg AFB, Calif. 

Frederick B. Ayer & Associates, Inc., 
New York, N. Y., has announced the fol- 
lowing appointments: Bert R. Gordon, 
assistant sales manager; A. Robert Lee, 
foreign sales representative; Landis Carr, 
director of sales, Convair Ayer-Liner Divi- 
sion. 

Frederick H. Huntoon, factory manager, 
Bendix Filter Division, Bendix Aviation 
Corp., Madison Heights, Mich. 

Boeing Airplane Co., Seattle, Wash., has 
announced the following appointments in 
the new Aero-Space Division: Robert H. 
Jewett, general manager-engineering and 
product development, and H. W. Withing- 
ton, assistant general manager; Kenneth W. 
Brown, general manager-operations; Howard 
W. Neffner, director-contract administra- 
tion; R. W. Tharrington, director, finance; 
Wesley M. Maulden, director-planning; 
John F. Strickler, Jr., director-administra- 
tion; Stanley M. Little, director-industrial 
relations, and A. A. Larsen, assistant director; 
Robert S. Mansfield, public relations man- 
ager. 

C. A. Nolph, sales manager-military 
equipment, Machinery and Systems Divi- 
sion, Carrier Corp., Syracuse, N. Y. 

C. A. Brosterhous, chief engineer, Cole- 
man Engineering Company, Inc., Torrance, 
Calif. Also: R. D. Farnham, director of 
customer relations. 

Dr. Herbert A. Berry, head of the Human 
Factors Section, Army Tactical Operations 
Central Project, Computer Operations, 
Aeronutronic, a division of Ford Motor 
Co., Newport Beach, Calif. Also: Joseph 
K. Slap, manager-product planning for 
Computer Operations. 

George F. Kennard, manager, Research 
and Engineering Department, and Dr. 
Thomas R. Horton, manager, Systems 
Analysis Department, Federal Systems Di- 
vision, International Business Machines 
Corp., Owego, N. Y. Also: Joseph D. Ferm- 
bach, manager of manufacturing; Theodore 
J. Lakoski, manager of quality and reliability; 
Ronald B. Doyle, manager ‘of product engi- 
neering. 

Dr. John P. Nash, director of research, 
Lockhead Missiles and Space Division, Palo 
Alto, Calif. 

Thomas L. Regan, general superintendent 
of manufacturing, North American Avia- 
tion’s Missile Division, Downey, Calif. 

Thomas W. Morrison, director of engi- 
neering and research, SKF Industries, Inc , 
Philadelphia, Pa. 

David F. Brower, assistant manager of the 
engineering department, Rheem Semicon- 
ductor Corp., Mountain View, Calif. 

Dr. Louis Malter, head of a new Vacuum 
Products Division, Varian Associates, Palo 
Alto, Calif. 
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the aviation industry 
should have on 





commercial uranium 


Uranium has many interesting 
properties. 


For example, Davison Uranium has 
exceptional density — 68% greater 
than lead and about equal to gold. 
This indicates usages as counter- 
weights in aircraft, shipbuilding, tool 
making industries — wherever high 
weight and low volume are factors. 
It alloys readily with many metals 








including aluminum, chromium, cop- 
per, iron, manganese, molybdenum, 
niebium, nickel, silicon and zircon- 
ium. Corrosion resistance is increased 
when uranium is alloyed with one of 
these metals. Davison Uranium pos- 
sesses high tensile strength and_low 
thermal expansion. While fairly hard 











(Brinnell 240) at room temperature, 
uranium becomes very malleable as 
temperature rises. At 1100°F. its 
hardness drops to about 20. 


Is Davison Uranium easy to fabricate? 


Davison Uranium may be melted and 
cast into any desired shape. It may 
be formed by extrusion, drawing, 
rolling, swaging, pressing or forging. 


You can machine Commercial 
Uranium with conventional carbide- 
tipped machine tools, bearing in 
mind that it has work-hardening 
characteristics similar to those of 
stainless steel. 


How about welding? 


Success in welding Davison Uranium 
has been achieved using the Heliarc 
and shielded arc-consumable elec- 
trode process. At this date experi- 
ments continue in joining uranium to 
uranium by brazing or soldering. 


How has Commercial Uranium been 
used? 


Present applications in the Aviation 
Industry are counterweights and 
static balances. Application in other 
industries includes shielding mate- 
rials, telatherapeutic heads, isotope 
containers. And for many years, 
uranium has been used as color 
agents and glazes. 


Is Davison Uranium safe? 


Radiation hazards are minor. AEC 
tests indicate a week’s exposure to 
depleted uranium is only about 
1/10th to 1/100th the radiation 
received from an ordinary chest 
X-ray. 





Must special storage precautions be 
taken? 


Uranium metal (except fines) can be 
handled and stored with methods 
similar to those used with any other 
massive metal. Fines, however, are 
flammable and should be stored 
under oil or water. 


is Commercial Uranium expensive? 


C Not at all. For example, in lots of 


1400 pounds or more Commercial 
Uranium is priced at just $4.60 per 
pound — considerably cheaper than 
other heavy metals, with the advan- 
tage of superior density. 


Need more information? 


A letter will bring you additional 
details for the application of Com- 
mercial Uranium to your products 
or processes. Write today to Depart- 
ment D109, Erwin, Tennessee. 


Yo! 
w.r.GRACE «co. | 


DAVISON CHEMICAL DIVISION 
ERWIN, TENNESSEE 















Meteroid Danger May Be Overestimated 


By Evert Clark 


DEEP SPACE capability could be obtained 
using a solid propellant rocket fitted as a 
third stage to a combination Blue Streak 
and repackaged Black Knight (see drawing 
on page 114). 
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London—Metal skins of spaceships 
may last 100 times as long as previously 
supposed because the cratering effect 
of meteroids striking at very high veloci- 
ties has been overestimated, R. J. Bjork 
of Rand Corp. told the 10th Interna- 
tional Astronautical Congress here. 

When a particle strikes a target at 
certain velocities it causes a cratering 
effect that does greater total damage 
than a straight penetration of the target 
would cause. This effect has been ex- 
plored as a possible technique for de- 
stroying enemy satellites or incoming 
ballistic missiles. It also has been in- 
vestigated as a possible hazard on long 
interplanetary space flights. 

Bjork attempted to calculate the phe- 
nomenology of impacts at high veloci- 
ties, considering iron, steel and alumi- 
num. 

He concluded that some earlier pre- 
dictions—which in most cases were 
extrapolations based on relatively low- 
velocity impact experiments—were far 
too high. 


15,000 mph. Speeds 


Experimental data is sparse in the 
hypervelocity regions with- which his 
calculations were concerned, Bjork said, 
and speeds close to 15,000 mph. have 
been achieved only recently. Bjork’s 
calculations agreed with these experi- 
ments both as to shape and dimensions 
of the craters. 

Experiments were the firing of an 
aluminum projectile against an alumi- 
num target at 20,700 fps. by W. W. 
Atkins of the Naval Research Labora- 
tory and the firing of a steel ball bearing 
into a steel target at 22,200 fps. by 
W. S. Partridge of the Utah Research 
and Development Co. 


British Vehicle 


Black Knig’.t propulsion system 
launched by a Blue Streak thrust unit 
could place a 2,000-Ib. pavload into a 
300-mi. circular orbit, according to 
G. K. C. Pardoe of de Havilland Pro- 
pellers, which is contractor for Blue 
Streak (AW Sept. 7, p. 26). 

Optimum approach to a British satel- 
lite could be provided by this combina- 
tion, Pardoe believes since availability 
and economy are two of the major fac- 
tors in any such program for the 
country. 

Pardoe presented to the common- 
wealth spaceflight symposium four basic 
proposals for satellites centered around 
the Blue Streak intermediate range bal- 
listic missile as the launching unit, 
topped by these second stages: 

e Pair of solid-propellant rockets based 


on an existing motor design and capable 
of putting 1,000 Ib. into a 300-mi. cir- 
cular orbit. 

e Black Knight substantially unaltered 
and with the same payload-altitude capa- 
bility as the solid second stage. 

e Black Knight repackaged except for 
the propulsion bay and capable of put- 
ting 2,000 Ib. into the 300-mi. orbit. 

e Third-stage solid-propellant rocket 
fitted to the repackaged Black Knight 
and giving a deep-space capability to the 
combination. 

Most interesting of these design ap- 
proaches is the third, which would in- 
volve a redesign of the Black Knight 
tankage while keeping the basic propul- 
sion bay intact. Black Knight, designed 
and built by Saunders-Roe in collabora- 
tion with the Royal Aircraft Establish- 
ment, has a powerplant consisting of 
four liquid-propellant rocket motors 
burning aviation-grade kerosene in con- 
centrated hydrogen peroxide. Power- 
plant development is based on an RAE. 
design, and the unit is built by Arm- 
strong Siddeley Motors. Thrust of each 
barrel is +,000 Ib., and the total thrust 
of 16,000 increases to 18,000 Ib. outside 
the atmosphere. 


Repackaging Method 


Using the propulsion bay intact, the 
repackaging becomes fairly simple. Ex- 
isting tankage could be replaced by a 
pair of hemispherical domes and a 
transition cylindrical section, Pardoe 
says, with the volume determined by 
the capability of the Blue Streak thrust 
unit. 

Second-stage diameter would be the 
same as that of the Blue Streak rocket 
itself. 

Instead of the conventional hori- 
zontal separation of fuel and oxidizer, 
Pardoe suggests a toroidal tank con- 
figuration, with the central tubular tank 
containing the kerosene and the outer 
tank loaded with peroxide. 

Transition bay between the upper 
Blue Streak tank and this second stage 
would contain guidance equipment and 
would also surround the Black Knight 
propulsion bay. A light fairing would 
enclose the nose and the second stage 
and be jettisoned once the rocket was 
outside the atmosphere. 

Peroxide rockets of low thrust prob- 
ably would be required for altitude 
control in space to minimize radiation 
heat input from the sun to the tankage. 

Scientific payload would be attached 
directly to the top of the second stage, 
the repackaged Black Knight. 

The over-all height of this two-stage 
satellite vehicle would not greatly ex- 
ceed the standard height of the Blue 
Streak missile, and therefore servicing 
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FOUR BLUE STREAK space vehicle combinations proposed 
by de Havilland include using a Saunders-Roe Black Knight 
substantially unaltered as the second stage (left) or using a 
dual package solid propellant second stage (right). Solid pro- 


; pellant vehicle would be capable of putting 1,000 Ib. into 
4 300 mi. circular orbit. 
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Dovctas AIRCRAFT COMPANY, INC., 


has never built an airplane that failed 
to show a profit for its operators. Based 
on the experience of United Air Lines, 
the first carrier to fly the airplane, the 
latest Douglas ship, the DC-8 jetliner, 
indicates it will push this record for- 
ward. Here’s how use of titanium 
contributes to the total efficiency of the 
airplane and what that efficiency means 


in dollars and cents. 


The flyaway airframe of the DC-8 jetliner 
provides its operators a basic economy 
almost anomalous in current design: pay- 
back on every flight without research or 
development costs to be amortized. That's 
how Douglas engineers state the value of 
titanium in achieving a minimum weight 
airframe structure. 

Primarily an aluminum ship, the DC-8 
offered few possibilities for weight savings 
during design. But where weight could be 
reduced — in pods and pylons, rip stoppers 
and door doublers—titanium was selected: 
—600 pounds of commercially-pure grade 
Ti-75A for pods and pylons; 330 pounds 
of Ti-6Al-4V titanium alloy grade for rip 
stoppers and door doublers; 15 pounds of 
miscellaneous titanium forgings. Metal is 
supplied by Titanium Metals Corporation 
of America. 





The net result is elimination of a half-ton 
of needless airframe weight for the 
5,000 flights each DC-8 is expected 


to make during its seven-year write-off. 














TITANIUM ACCESS DOOR, through which DC-8 engine 
will be serviced, is installed on the aircraft by two 
Douglas Aircraft Company, Inc. employees. Pods 
of the DC-8 have been so designed that titanium 
will completely seal off any engine fire 





TITANIUM RIP-STOPPERS play essential role in 
Douglas fail-safe approach to airplane 
construction. DC-8 uses 330 pounds of 
Ti-6AI1-4V alloy titanium produced by 
Titanium Metals Corporation of America 





by 945 pounds 


TITANIUM ACCESS PANEL 
which covers engine in 
DC-8, complete with 
titanium details, meas- 
ures 102” by 76” and 
weighs 80 pounds. Cum- 
ulative tolerances are 
controlled so closely at 
Ryan that each door is 
interchangeable with any 
pod built for a specific 
airline. 600 pounds of 
titanium (TMCA grade 
Ti-75A) are used in 
DC-8’s pods and pylons 


Interpretations of the value of weight savings include: 

@ Dovucras AircraFT: “The 1,000 pounds (of weight saved) 

are equivalent to five passengers and their luggage for the 
entire life of the airplane.” 
UNITED Arr Lines: “At the very least, the weight saved by 
titanium is equivalent to a half-ton of cargo. At mail rates, 
this would amount to a potential of $525 for each coast-to- 
coast flight.” 


Why titanium? 

Titanium, with a density of 0.163 Ib/cu. in. is produced in 

strengths equal to or surpassing steel on a strength-weight basis. 

Its resistance to atmospheric corrosion is permanent. 

The reliability of titanium has been established with demon- 
strated clarity. Examples: 

e Dovuctas has employed titanium in every commercial 
transport since its first DC-7, where titanium in firewalls, 
nacelles and landing gear doors yielded 200 pounds of 
weight savings. 

PRATT AND WHITNEY AIRCRAFT reports that more than one 
million flight hours have been accumulated by more than 
5,800 P & WA JT-3 and JT-4 engines using titanium com- 
ponents without a single failure of any titanium part, either 
through corrosion or mechanical damage. Both engines have 
been specified for the DC-8. 

Alluding to titanium’s reliability as its “sleeper property,” 
W. Stuart Lyman, Principal Metallurgist, BATTELLE MEMo- 
RIAL INSTITUTE, made this comment in a lecture in Los 
Angeles March 19: 

“We have talked with metallurgists from three large users 
of titanium recently. To a man, they reported that once 
titanium passes receiving inspection, gets fabricated, passes 
final inspection, and gets assembled into the airplane, it is 
vsually never heard from again.” 


Is titanium competitive in price? 

RYAN AERONAUTICAL COMPANY, which fabricates the bulk of the 
titanium assemblies employed in the DC-8, commands industry- 
wide respect for its skill of craftsmanship and the attention to 
detail it brings to every job. Example: To guarantee maximum 
cleanliness, Ryan’s DC-8 final assembly building in San Diego 
has been so constructed that no doors or windows open in the 
direction of prevailing winds. 

While overlooking no opportunity to impress upon em- 
ployees’ minds that titanium metal costs more than steel, Ryan 
has developed manufacturing techniques to fabricate titanium 
at prices roughly equivalent to steel’s. The spread between “input 
metal” and completed assemblies is thus drastically narrowed 
since fabrication costs are, of necessity, far greater than raw 
material costs. 

Highlighting titanium’s fabricability is Ryan’s production 
of the access panels which cover the DC-8 engines. These panels 
—literally the doors through which engines will be serviced for 
life — are made from three sections of 0.016” Ti-75A, 36” x 72”, 
hot stretch-formed and welded together to form the skin of the 
completed door. Details, such as stringers, channels, ribs and 
frames, are then welded or riveted to the skin. The completed 
product weighs 80 pounds and measures 102” long by 76” in the 
curvature. Control of tolerance (cumulative tolerances are 
+0.005”) is so highly developed at Ryan that these massive- 
appearing access panels are interchangeable with any pod built 
for a specific airline. 


Where does titanium belong? 


Titanium metal, built into the DC-8 as a basic design material, 
has been used in a variety of civilian and military applications 
in a direct volume-for-volume substitution for heavier materials 
to capture weight savings sufficient to permit improvements in 
systems or payload capacity. 

Although such weight reduction programs and the attendant 
dollar value must be viewed in relation to the specific application, 
titanium’s permanent resistance to atmospheric corrosion yields 
dividends immediately apparent to operators of commercial 
carriers. It means 8 to 10 trouble-free hours operation each day 
when maintenance means not only repair costs, but also down- 
time of expensive equipment. 

In pods, pylons, landing gear doors, bulkheads, stringers, 
and a host of similar parts, titanium’s weight savings are 
measured in payback. In projects such as solid and liquid pro- 
pelled missiles, titanium’s weight savings are measured in payload. 


Why Titanium Metals Corporation of America? 


Titanium Metals Corporation of America, the nation’s only 
organization devoted exclusively to development, production and 
sale of titanium metal, has wide interest in establishing titanium 
metal only in those areas where it is of value to you. 

The interest arises from the basic belief that a satisfied 
customer is a steady customer. 

This interest is manifested in TMCA’s genuine efforts to 
meet your delivery schedules; to provide you with whatever 
information you need concerning properties of titanium and 
manufacture of finished assemblies; and to pass on to you the 
price advantages gained through TMCA’s technological progress. 

Whether building new aircraft, or retrofitting operational 
ships, designing advanced missiles or modifying existing units, 
you can lick your weight bogey with titanium. 


TIMET 


TITANIUM METALS 
CORPORATION OF AMERICA 
233 Broadway, New York 7, N.Y. 


SALES OFFICES: NEW YORK 
CLEVELAND * CHICAGO « DALLAS « LOS ANGELES 
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NASA NOVA described at meeting differed 
slightly from previous configurations. 


towers for the missile could also be 
used for the satellite rocket. 

First-stage guidance would use stand 
ard Blue Streak equipment; autopilot 
control of the second stage would be 
used to make the orbit, with either a 
small inertial system or a radar com- 
mand link optional if available at the 
time. 

Pardoe says that if a deep-space probe 
looked desirable, it should be fairly 
easy to fit a third stage solid-propellant 
rocket to the top of the repackaged 
Black Knight and extend the capability 
of the over-all vehicle. 

Proposal for the  solid-propellant 
second stage is primarily a time-saving 
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scheme. Pardoe emphasized, it would 
not provide the optimum performance 
of a properly matched second-stage de- 
sign. But by using solid-propellant 
rockets now under development plus 
a Blue Streak—with essentially no 
mechanical or system changes—carl) 
satellite capability could be achieved in 
Britain. 

Using the unmodified Black Knight 
is a good idea for quick capability, 
Pardoe suggests, but he adds that it 
falls short of being properly matched. 
In its present form, Black Knight 
is too small and light to match the 
launching capability of Blue Streak. 

Dynamic loads caused by the long, 
thin Black Knight second stage might 
force redesign of the Blue Streak nose, 
and would certainly introduce new prob- 
lems due to wind shear at launching. 

Pardoe says that even starting now 
with either proven components or items 
already under development would not 
produce results in much under two to 
three vears. He emphasized that his 
entire concept could be based on work 
already ‘done for the missile and the 
re-entry vehicle, and that changes would 
be at a minimum. 

Two men and one woman-— preferably 





Personal Equipment 
Development 
London—Col. John P. Stapp, chief 


of Air Research and Development Com- 
mand’s Aerospace Medical Laboratory, 
cited these examples of new develop- 
ments in personal equipment for space 
flight at the 10th International Astro- 
nautical Congress: 

@ Friction device will be the next step 
in providing walkability for subjects un- 
der zero-gravity conditions. Stapp did 
not elaborate, but speculation is that 
the device is a Swiss cloth now being 
used to replace zippers on clothing. 
Cloth is made of large numbers of near- 
microscopic hooks and eyes, fastens 
tightly under slight pressures, is released 
in pure tension but not under shear 
loads. 

@ Thin-walled, water-filled suit lining 
between the subject and a form-fitting 
molded body shell is expected to provide 
almost the same degree of protection 
against gravitational forces as that given 
by complete immersion of the subject 
in water. 

Stapp also reported these biophysical 

effects during extended periods ot zero- 
gravity flight: 
@ Considerable nausea and vertigo is 
produced when a free-falling subject 
turns over suddenly, one such turn being 
roughly equivalent to about 15 in a 
swivel chair. If the subject moves his 
head gently and slowly, this sensation 
can be avoided. 


TOGETHER 


MB ELECTRONICS is the new 
name for MB Manufactur- 
ing Company. 


This recent change in 
name is simply a long over- 
due reflection of the com- 
pany’s proper character. It 
is a reflection of the com- 
pany’s recognized capabili- 
ties in the field of electronic 
design, in the manufacture 
of audio range, high fidelity, 
high power amplifiers, in 
the programming of ad- 
vanced vibration testing... 
and in the capabilities of 
the largest field service 
force to properly service 
electronically driven sys- 
tems and aid on any prob- 
lem of vibration testing. 


As always, you can count 
on MB to keep you ahead in 
electronically powered sys- 
tems of maximum perform- 
ance capabilities, operating 
convenience, and test 
accuracy. 


MB ELECTRONICS 


A DIVISION OF TEXTRON ELECTRONICS, INC. 
1078 State Street, New Haven 11, Conn. 


Pioneer and leader in the field of vibration 
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ANOTHER Blue Streak vehicle proposed uses a repackaged Black Knight—except for the 
propulsion bay—as a second stage. Instead of horizontal fuel separation, a toroidal tank 
arrangement is suggested. 
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not a shapely blonde—will be the opti- 
mum first team on the moon, Dr. 
T. C. Helvey of Radiation, Inc., told 
the IAF congress. “The woman should 
either be a chemist or a medical doctor,” 
he added, “and she should know elec- 
tronics, astronautics, astronomy and 
physics so that if one of the team is 
sick or asleep, she can take over.” 

Team composition and number was 
one of the major objectives of a theo- 
retical study made by Dr. Helvey and 
his associates to determine the feasibility 
of a moon environmental simulator. 
Radiation, Inc., is proposing construc- 
tion of a 70-ft. diameter dome with 
a section of a lunar landscape inside, 
complete to projected moving stars and 
a gently rising and falling earth disk. 
Once inside, the team chosen for evalu- 
ation will stay there, and will not be 
allowed out until the tests are com 
pleted. 

“If observation shows that one of 
the team has had a nervous _break- 
down, we will try to keep him mentally 
healthy for four days, using all the 
standard external stimuli,” Dr. Helvey 
said. “Why four days? Because that’s 
how long it would take to get a rescue 
mission organized and to the moon 
to pick him up.” 


Autosuggestion 

Autosuggestion will probably con 
vince each team member that he really 
is on the moon in a matter of about 
three weeks after starting the test cycle, 
Dr. Helvey believes. 

Composition of the team was deter- 
mined through a combination of logic 
and human psychology. One man can’t 
do everything, would get lonely, would 
be helpless if he got sick or injured. 
Two men could not accomplish much 
more, because working an alternate 
sleep and duty cycle, one of the team 
would be out of action half the time, 
would not be able to respond instan- 
taneously to problem stimuli, and could 
not maintain contact during off-duty 
hours. 

Three men would develop a hostility, 
psychiatrists know, and the resulting 
trouble could ruin the experiment. But 
in the presence of a woman, some 
doctors believe, hostility would be 
dampened and tensions eased out of 
respect for her. 

Radiation, Inc., has made theoretical 
and feasibility studies of the simulator 
and estimates that it could be built 
and operated for two years for $1.,- 
850,000. Best location would be at a 
large military installation, said Dr. Hel 
vey, because of the existing facilities 
such as air compressors or evaporators 
and refrigeration equipment. Logical 
choice might be the Arnold Engineering 
Development Center of the Air Re 
search and Development Command at 
lullahoma, Tenn. 
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Scientist Doubts Space ‘Telescope Value 


By Richard Sweeney 


Westwood, Calif.—Whether orbiting 
a telescope of the size which could be 
boosted into space with today’s missiles 
is worth the effort was seriously ques- 
tioned here by Astrophysicist Jesse 
Greenstein at the Fourth Annual Sym- 
posium on Ballistic Missiles and Space 
Technology. 

The symposium, sponsored by Air 
Force Ballistic Missile Division and 
Space Technology Laboratories, Inc., 
and held at the University of Califor- 
nia at Los Angeles, heard the professor 
of astrophysics at California Institute 
of Technology indicate that astrophysi- 
cal experiments such as spectroscopy of 
other planets would be more worth- 
while. 

A telescope which could beat the 
best of today’s equipment capabilities 
would have to be on the order of 36 to 
40 in. in diameter and 8 to 10 ft. long. 
Guidance and _ stabilization require- 
ments would be ‘‘fantastic,”” Greenstein 
said with the allowable error measured 
in microradians. 


Operator Role 


However, speaking as a member of 
the scientific community seeking basic 
knowledge of the space environment, 
Greenstein indicated that here is one 
place where a manned space vehicle 
would play a very important role—the 
man being able to operate the instru- 
mentation which is hurled into orbit, 
male measurements and compensate 
for any unexpected deviations from 
planned programs and trajectories. 

Among the areas recommended by 
Greenstein for research was a need to 
know more about the particles in space, 
which seems to be relatively thickly 
populated with particles and other mat- 
ter rather than being a complete void 
and vacuum. Cosmic rays are another 
area where research is definitely indi- 


Dr. Lovelace, head of the Lovelace 
Foundation in Albuquerque, N. M., 
said the degradation would be in small 
increments and a shallow gradient up 
tc some point where it would be 
termed gross degradation, compared 
with man’s performance in an earth 
environment. 

This gross point, he indicated, would 
be that at which irreversible pathologi- 
cal changes occur in the man’s system 
There may be pathological changes 
which can be overcome or compensated 
for, Dr. Lovelace said, but there also 
may be the point beyond which 
help can be given. 

Man’s function in space will b 
marily to use his intellect—taking 
vantage of his wealth of human e) 
ence, his judgment, ability to anti 
and discriminate, rather than using 
physical strength, Dr. Lovelace deci: 

A human pilot is much more relia 
than an automated system, Dr. Lo 
said. In addition, he can, by mean 
voice communications with the gr 
take advantage of all the engine 
experience which has dealt with 
situation in case of a malfunction 
find the reason and a cure fo 
problem. He then can take prop 
tion to effect the cure. The human 
lot also can relay back the stor 
what is happening, and his reactions 
to it and the emotions he is is ex] 
encing. 

Experienced test pilots, Dr. Lov 
said, can get around well in unusua 
cumstances, which bodes well for 
space roles. For this reason, they sh 
be adept in navigating space vehi 
a capability which will prove ver 
ful in early orbital space flight. | 


should, Dr. Lovelace continued, have at 
least as good a chance at escape from 
space vehicles as they have from high 
performance aircraft. 

Dr. Lovelace recommended that the 
National Science Foundation serve as 
a clearing house for information in 
bioastronautics, publishing proceedings 
of the various meetings both in the 
United States and abroad. 

Among the problems mentioned by 
Dr. Lovelace were oscillation and jost- 
ling in the space vehicle which, under 
the peculiar environment of weightless- 
ness, may provide an unexpected source 
of difficulty. In addition, there is the 
problem of reliability in providing eco- 
logical systems for extended flight pe- 
riods, plus backup systems which must 
be even more reliable. 


Bio-I Instrumentation 


Bio-instrumentation for space needs 
improvement, Dr. Lovelace said, and in- 
dicated that it will come as flights of ani- 
mals, such as primates, increase. In 
relation to this, he pointed out that 
there will have to be a determination of 
the validity of biological findings in 
space research by correlating them with 
the known factors from the earth en- 
vironment. 

A proposal that certain bioastronauti- 
cal experiments be included in ballistic 
missile flights to gather data which is 
required but not of sufficient magnitude 
to devote an entire flight to, was ad- 
vanced by F. Laurel van der Wal, of 
Space Technology Laboratories. 

She described several experiments 
which could be included in a series of 
flights to gather enough data for relia- 
ble analvsis of what conditions can be 





Westwood—Dr. W. Randoloh 
group that included Brig. Gen. Don 


Lovelace Comments on Soviet Technology 


Lovelace was a 
Flickinger and which toured Russia recently 


and visited various Russian facilities in their field. 


member of an aeromedical 


cated, he said. n at the Ballistic Missile and Space Technology 
Greenstein said one move which 
should vield much valuable data would 
be a “scoop” rocket; that is, one which 
could scoop up through an inlet the 
various particles and other matter 
through which it passes in a space 
flight; particles either could be anal- 
vzed aboard the rocket to a certain ex- 
tent and the information relayed to 
earth, or perhaps the vehicle could be 
recovered or dealt with in some other same standards as engineers and scientists. 
manner, : A visit was made to the Institute of Instrumentation, where he saw Russian 
Considering man’s performance in instrumentation for bioastronautics work, Dr. Lovelace said. He also was given, he 
space, Dr. W. Randolph Lovelace said 
that from now on, when speaking of 
this parameter, it will be in terms of 
degradation of performance when com- 
pared with earth as a norm. 


Dr. Lovelace, during his presentati: 
Symposium here reported some of his 
The Russians told him that they 
They, too, have suffered many 


observations. 

intend to use military test pilots for the trip 
into space failures and frustrations in their work, 
Dr. Lovelace said. 

Their facilities include a Mach 2 sled which travels on three rails (as opposed to 
American sleds and their two-rai] systems) and uses a water braking system, and a 
30 ft. centrifuge (compared with the United States’ largest—the 50-ft. centrifuge 
at Johnsville Naval Air Development Center). 

One surprising fact he found, Dr. Lovelace said, is that 74% of the doctors in 
Russia are women, He also felt that the medical profession there is not yet up to the 


said, six years of annual reports of the institution. 
Russian technique in instrumentation, according to Dr. Lovelace, seems to be to 


buy various equipments from all over the world, then see if they can be duplicated 


better and cheaper. 
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WESTERN GEAR CAN 


SUPPLY THE SOLUTIONS 








expected as natural with ballistic mis- 
sile flights. 

Among the proposals was one for ra- 
diation measurement in relation to the 
human in space, an experiment which 
she indicated can be mounted in ballis- 
tic missiles which are flying in military 
or research programs, at small weight 
and volume penalty and at the modest 
cost (for one half of the experiment) of 
$1.50. 

This would be a radiation badge 
such as is worn by atomic plant work- 
ers to measure exposure while working. 
The other half would be nuclear emul- 
sion plates capable of identifying the 
cosmic particle and measuring and _re- 
cording its energy level as well. 


Missile Experiments 


Another experiment which she urged 
be started as soon as possible was one 
measuring ballistic missile vehicle en- 
vironments, as the accelerations in all 
three axes, the noise levels and related 
vibration. These, she said, could be 
incorporated for a 29 oz. weight, 20 
cu. in. volume and two telemetry chan- 
nels, recorder and power supply. Or, a 
separate telemetry transmitter could be 
provided for additional 3 Ib. and 100 
cu. in. volume. 

Still another effort which she urged 
was installation of simple instrumenta- 
tion to measure parameters on which 
to base the values which would cause 
automatic ejection of the pilot capsule 
on a space vehicle. 

Here she recommended that engine 
compartment temperature be a param- 
eter, the turbine (for turbopump) 
speed be monitored and rocket engine 
thrust chamber pressure. Initially, limit 
switches could be carried which are set 
to arbitrary values which would be 
estimated as valid for activation of au- 
tomatic ejection system. Each time a 
value is exceeded the switch is closed 
and signal recorded. Gathered on a 
number of flights, data would indicate 
whether values were constantly being 
exceeded, whether values were of the 
right order, plus other statistical as- 
pects. 

Other experiments recommended 
were investigation of behavior of liquids 
and liquid-gas mixtures under condi- 
tions of weightlessness. 


Three-Man Cabin 


Development of a three-man space 
cabin was outlined by Sqdn. Ldr. John 
I. R. Bowring, Roval Air Force, an ex- 
change officer who is heading this par- 
ticular project in the crew station 
design section of the aircraft laboratory, 
Wright Aeronautical Development 
Center. 

Bowring pointed out that pretrain- 
ing for space flight would encompass 
such things as changing the diurnal 
cycle, complete cross training of all 
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crew members so that one man would 
be on duty at all times capable of 
handling the mission. 

Assumptions were, Bowring | said, 
that a vertical launch would be made 
of a multistage missile which would 
enter a 30-day orbit and have a fairl; 
high lift available at the actual re-entry 
phase. 

Another aspect, Bowring said, was 
that there would be, for the space fliers, 
“no martinis or cigarettes” during the 
flight. 

After pointing out that pretraining 
would be accomplished, then the flight, 
the squadron leader indicated then it 
probably will require retraining again 
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application data on “‘Mag Mod” 
Miniature and Standard 
Components, call or write. 


CARBON « ALLOY. STAINLESS 


Tailored to your needs—emergency 
and small quantity requirements 
from warehouse stocks—production 
and special requirements from our 
own mill at Adrian, Mich. 


Serving the Aircraft Industry for 38 years! 


for the space crew to return to normal 
earth living conditions. 

Envisioned is a 300 cu. ft. volume 
cabin for the crew, 78 in. in diameter. 
Provisions would have to be made for 
such things as clothing changes, in ad- 
dition to normal food, water-and oxy- 
gen requirements. There would be no 
escape provisions in the conventional 
sense for the crew, Bowring said. 

Clothing envisioned would be a 
lightweight flight suit with integral 
shoes incorporating special absorption 
pads under arms and in the crotch. 
Food required would be in the order 
of 12.5 Ib. per man per day. 

The section. designed a special nylon 


Miniaturized design permits 
engineers to employ these 
new components in transis- 
torized printed circuit as- 
semblies and wafer type 
structures. All models offer 
maximum reliability, fully 
ruggedized construction and 
conform to MIL-T-27A speci- 
fications. 


© COMPLETE RELIABILITY 

@ INFINITE LIFE 

@ FASTER RESPONSE TIME 

@ NEGLIGIBLE HYSTERESIS 

® EXTREME STABILITY 
(Ambient Temp. Range 
from —75° to +135°C) 

@ COMPACT SIZE 

© LIGHTWEIGHT 


Typical circuit applications 
for Magnetic Modulators are 
algebraic addition, subtrac- 
tion, multiplying, raising to a 
power, controlling amplifier 
gains, mechanical chopper 
replacement in DC to funda- 
mental frequency conver- 
sion, filtering and low signal 
level amplification. 


GENERAL 
MAGNETICS «INC 


135 BLOOMFIELD AVENUE 
BLOOMFIELD, NEW JERSEY 


Telephone: Pilgrim 8-2400 
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DEVELOPMENT FROM 


PIONEER 


Pioneer technologists think in the 
future. It’s their business to 
come up with the latest an- 
swers for the aircraft and mis- 
sile industry, translated into 
tested, reliable equipment. 
Check first with Pioneer, 
specialists in the brazed 
honeycomb construction 
and testing field. 


POKE WELDER 


For use in all tack welding from deli- 
cate brazing foil up to heavy gauge 
metals. 3 portable sizes. 


VIGA UNIT 


A rapid, positive visual purity test for 
inert gasses used in brazing and high 
TIG welding. 
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| First in series of air drops of Project Mercury man-in-space capsule (AW Aug. 24, p. 28) 











Mercury Capsule Makes First Drop Test 


has been completed over the Salton Sea area of El Centro, Calif. 


Above, capsule drops 


into sea using Ringsail parachute landing system designed by Northrop’s Radioplane Divi- 


sion (note capsule floating at lower right). 
Capsule was dropped from 30,000 ft.; 


net seat for space work, adjustable in 
two planes, which went through a test 
which included having a person sit in 
it for 24 hr. at a time, during which 
reports indicated the seat remained 
comfortable. 


Pilot Armrests 


Incorporated into the seat are arm- 
rests which brought the pilot’s arms 
around in front of his chest. At the 
hand position was incorporated, for the 
right hand, a controller which enabled 
the pilot to perform a tracking test on 
ILS indicator when the seat was being 
used on the WADC centrifuge. 

Centrifuge test results indicated, 
Bowring said, that the nylon net seat 
increased pilot tolerance to positive 


Capsule was fitted with photographic equipment. 
30 drops are scheduled. 


transverse accelerations from approxi- 
mately 8-10g to as high as 17g in some 
individuals, ‘at least 15 for majority of 
100 subjects tested. Buildup with the 
centrifuge was at the rate of Ig per 5 
sec. to 8g, then lg per 24 sec. to peak 
value of 17g which was held for 5 sec. 

In other tests with the chair, vibra- 
tion work was accomplished with capa- 
bilities for 4 to 18 cps. at up to 14 in. 
amplitude. At some points in the spec- 
trum, it developed that the pilot could 
easily be “rocked off to sleep.” How- 
ever, in the 54 to 74 cps. range, in- 
testinal pain developed which damped 
out as the vibration frequency changed 
either above or below the critical values. 

Concerning foods, Bowring said the 
section has come to believe that some 
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amounts of normal type food are im- 
portant—concentrates solely are unsat- 
isfactory. Efforts naturally centered on 
low-residue diets. 

Searching for proper containers, re- 
search indicated that neutral rubber 
was excellent, and was used in cylindri- 
cal as well as rectangular cross section 
shapes. 

Since storage is important, present 
thoughts are tending toward storing 
food which needs to be held at tem- 
perature, between inner and outer shells 
of the space vehicles. 


Paste Foods 

Since eating in conventional manner 
and forms is rather difficult, Bowring 
said, (“Imagine a plate of peas floating 
around weightless’’), a system of pastes 
was used, and the eating utensil of 
natural rubber was developed with in- 
tegral bladders which help the eater 
squeeze the paste from container into 
his mouth. 

Interior of the space capsule would 
have, Bowring said, a light-colored up- 
per section to represent or give the 
.mpression of sky. The lower portion of 
the walls would be a light brown to 
give an impression, of earth, while the 
floor would be a darker earth color. 

Proposal for a six degree of freedom 
space capsule simulator on a centrifuge 
was made by Chance Vought repre- 
sentatives. Advantages of the six de- 
grees of freedom were cited, along with 
its cost in proportion to a two degrees 
of freedom type simulator. In_ this, 
environmental effects could be incorpo- 
rated all except weightlessness. Cost 
would be, they estimated, approxi- 
mately six times that of a two degree 
of freedom simulator. 


Weightlessness Unit 

A unique simulator for providing 
periods of up to 30 sec. of weightless- 
ness along with any value of accelera- 
tion forces in any axis, was outlined 
by Charles L. Barker, Jr., Army Ord- 
nance Missile Command, Army Ballis- 
tic Missile Agency, Redstone Arsenal. 

The simulator makes use of a cir- 
cular track on a 500-ft. radius, incorpo- 
rating a switching point and a section 
of track on a large radius which transi- 
tions from the horizontal circular path 
into a vertical path almost 3,700 ft. 
high. 

Installation would be made in a 
place such as Grand Canyon where a 
flat bottom canyon would be available 
with immediately adjacent steep cliff 
several thousand feet high. 

The vehicle would travel on two 
rails, one slightly off center toward the 
inner side of the circle, the other about 
120 deg. around (slightly above cen- 
ter) on the outer rim. To control ac- 
celeration and deceleration, a_water- 
filled moat goes the entire perimeter of 
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bubble blowing 


This plastic bubble protects the antenna of a 
radically new aerial three-dimensional radar 
defense system. 


Sensitive to the inadequacies of conventional radar 
systems, engineers at Hughes in Fullervon devised 
a radar antenna whose pointing direction is made 
sensitive to the frequency of the electromagnetic 
energy applied to the antenna. This advanced tech- 
nique allows simultaneous detection of range, bear- 
ing and altitude...with a single antenna. 


Hughes engineers combined this radar antenna with 
“vest-pocket sized” data processors to co-ordinate 
antiaircraft missile firing. These unique data proc- 
essing systems provide: 


1. Speed —Complex electronic missile firing data was 
designed to travel through the system in milli- 
seconds, assuring “up-to-date” pinpoint position- 
ing of hostile aircraft. 


2. Mobility—Hughes engineers “ruggedized” and 
miniaturized the system so that it could be mounted 
into standard army trucks which could be de- 
ployed to meet almost any combat problem—even 
in rugged terrain. 

3. Reliability — By using digital data transmission 
techniques, Hughes engineers have greatly re- 
duced any possibility of error. 


Result: the most advanced electronics defense 
system in operation! 


Falcon air-to-air guided missiles, shown in an en- 
vironmental strato chamber are being developed and 
manufactured by Hughes engineers in Tucson, Arizona. 


Reliability of the advanced Hughes systems can be in- 
sured only with the equally advanced test equipment 
designed by Hughes E] Segundo engineers. 


en ¢ ns ad MEER e oe 


Other Hughes projects provide similarly stimulating 
outlets for creative talents. Current areas of Re- 
search and Development include advanced airborne 
electronics systems, advanced data processing 
systems, electronic display systems, molecular elec- 
tronics, space vehicles, nuclear electronics, electrolu- 
minescence, ballistic missiles...and many more. 
Hughes Products, the commercial activity of Hughes, 
has assignments open for imaginative engineers to 
perform research in semiconductor materials and 
electron tubes 


Whatever your field of interest, you’ll find Hughes 
diversity of advanced projects makes Hughes an 
ideal place for you to grow... both professionally 
and personally. 





Newly instit i programs at Hughes have created immediate 
openings for engineers experienced in the following areas: 


Thin Films 

Microwave Tubes 

Digital Computers Circuit Design & Evaluation 
Field Engineering Systems Design & Analysis 
Quartz Crystal Filters Logical Design 
Communications Semiconductor Circuit Des. 


Infrared 
Plasma Physics 


Write in confidence to Mr. Mike Welds 
Hughes General Offices, Bldg. 6-A9, Culver City, Calif. 
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Eliminates Instrument Interference! 


e Just as we expected, many air- 
craft designers were interested in 
the recent announcement of our 
new non-magnetic aircraft cable. If 
you did not see it, ‘“NO-MAG’’ has 
these characteristics: 


NON-MAGNETIC PROPERTIES... 
“‘No-MAG”’ cable is made from type 
305 stainless steel. It remains non- 
magnetic after severe cold working 
—in contrast to standard stainless 
steel aircraft cable which shows a 
pronounced increase in magnetism 
after swaging, wire drawing or simi- 
lar operations. 

This non-magnetic property of 
‘‘No-MAG”’ cable eliminates instru- 
ment interference from cable mag- 
netism. 

CORROSION RESISTANCE... 

New ‘“‘No-MAG”’ cables have corro- 
sion-resistant qualities similar to, 
but slightly better than, cables 
made of standard stainless steel. 


GOOD THERMAL CHARACTERISTICS... 
The thermal expansion character- 
istics of new ‘‘NO-MAG’”’ cable are 
much closer than those of standard 
stainless steel or carbon steel cables 


to the characteristics of aluminum 
alloys used in aircraft. This greatly 
simplifies maintaining cable tension 
under various changes in tempera- 
ture. 


HIGH FATIGUE RESISTANCE... 
Preformed construction and careful 
processing give new ‘‘NO-MAG”’ 
cable high fatigue resistance. 


HIGH ABRASION RESISTANCE... 
New ‘‘No-MAG”’ cable shows greater 
abrasion resistance than standard 
stainless steel aircraft cables. 


TENSILE STRENGTH, while lower than 
that of stainless and carbon steel, 
is sufficient to enable replacing 
these, size for size, with ‘“‘NO-MAG”’ 
on many applications where the 
characteristics of ‘‘NO-MAG’’ are 
required. 


USE WITH SWAGED TERMINALS... 
Swaged terminals can be applied to 
standard AN dimensions. 


COMPLETE RANGE OF SIZES, 
CONSTRUCTIONS... New ‘“‘NO-MAG”’ 
is furnished in sizes from 1/16” to 1” 
in all of the standard aircraft cable 
constructions. 


Get the complete story on this new technical development 
for the aircraft industry. Write today to Detroit office. 


Automofive and Aircraft Division 


AMERICAN CHAIN & CABLE 





601 Stephenson Bldg., Detroit 2 
6800 East Acco Street, Los Angeles 22 @ Bridgeport 2, Conn. 


the horizontal circular track section, 
and an adjustable water brake is incor- 
porated on the vehicle. 

Propulsion for the vehicle is envi- 
sioned as a turbojet engine. Since 
very fine thrust control would be re- 
quired, the engine would be operated 
at full power constantly, and a rotating 
adjustable exhaust duct would vector 
thrust to achieve control. The power- 
plant is mounted at right angles to the 
vehicle’s longitudinal axis. 


Vehicle Cabin 


Cabin of the vehicle would accom- 
modate one or several persons, fuel and 
instrumentation, and would be con- 
structed of lightweight material. There 
would be a rotating inner shell in which 
the passengers ride, while the suspen- 
sion points of their chairs, seats or 
couches also would be rotatable. Pas- 
sengers also would be carried at right 
angles to the space vehicle’s longitudinal 
axis. 

Operation would have the vehicle 
traveling around the track at subsonic 
velocity to achieve any acceleration 
value currently envisoned for forthcom- 
ing space vehicle launchings. 

After the proper period of desired 
acceleration on the horizontal track, the 
vehicle would transition onto the ver- 
tical section of track, using a combina- 
tion of thrust control and water brake 
to keep the proper velocity to retain the 
constant acceleration, then go directly 
into weightless state which could ex- 
tend to a maximum of 30 sec. However, 
should shorter periods of weightlessness 
be desired, these can be preprogramed 
into the vehicle’s travel around the 
tracks. 

At all times, installed in the vehi- 
cle, the passengers would feel accelera- 
tions exactly duplicating those they 
would encounter in a launch and ini- 
tial weightless period of space flight. 


Medical Center 


The facility would naturally include, 
Barker indicated, a required medical 
and instrumentation center which 
would gather the data involved, plan 
the experiments and monitor the sled 
runs. 

With the simulator, true weightless- 
ness could be achieved for the time 
periods specified, accelerations and de- 
celerations would be constant and re- 
producible, and the cost of operating 
the facility would be such that much 
more time at zero gravity would be 
obtained for equal expenditure of funds, 
compared with an airplane program, 
Barker said. 

In addition, experiments at zero g 
could be more carefully controlled than 
they can be in an airplane, plus the fact 
that the transition from one gravity 
condition to another is made smoothly 
as it would in a real space flight. 
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Space Medicine Show 
Planned in Yugoslavia 


Advanced space medicine research 
equipment is displayed by USAF’s 
School of Aviation Medicine, Brooks 
AFB, at the 1959 International Trade 
Fair in Zagreb, Yugoslavia. 

he school’s equipment will be part 
of a “Man in Space” display in the 
U.S. pavilion at Zagreb. The exhibit is 
being held under auspices of the U.S. 
Department of Commerce. The U.S. 
exhibit probably will be sent to Italy for 
further display after the Zagreb Trade 
Fair. The Fair ends Sept. 20. 

Among key items being shown by 
the School of Aviation Medicine are: 
¢ Tiny radio transmitter that can be 
carried on the back of a mouse. It is 
designed to determine the physical con- 
dition of mice aboard biosatellites in 
space. Weighing 20 grams, it is fully 
transistorized and powered by a mercury 
battery. Unit has a range of approxi- 
mately three feet; it will be used to 
transmit minute electrical potentials 
from the mouse’s body to the biosatel- 
lite telemetering system for retrans- 
mission to the ground. 
¢ Ten-pound biopack, or life cell, which 
is designed to sustain four mice in space 
for three days. It contains a special 
cage to limit the animals’ movements 
and prevent their being injured during 
blast-off and re-entry. Pack contains 
oxygen metering equipment, carbon di- 
oxide, water vapor absorption units and 
food supply. 

e Nystagmus indicator, used for research 
into the causes, effects and possible 
methods of preventing or reducing mo- 
tion sickness, a critical problem in space 
flight. The indicator contains fine elec- 
trodes that fit around the subject’s eyes. 
hese pick up electrical potentials from 
the eye muscles and relay them to a 
recorder, permitting study of the pat- 
tern of eye movements associated with 
motion sickness. 

e Miniaturized and ruggedized oxygen 
sensor to measure oxygen tension in 
closed environments, such as animal 
biopacks, space cabins or aircraft cock- 
pits. The sensor uses less than 1/10,- 
000th of the wattage required by stand- 
ard oxygen analyzers. 


Black Knight Payload 
Found After Re-Entry 


Re-entry shape for Britain’s Black 
Knight test vehicle was recently re- 
covered after penetrating the atmos- 
phere from a height of more than 500 
mi. and with re-entry velocity approxi- 
mating 12,000 fps. Black Knight was 
shown in two-stage test configuration at 
the Society of British Aircraft Construc- 
tors display at Farnborough. The sec- 
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Grumman Begins Hypersonic Shock Tunnel Tests 
Preliminary tests are being made with Grumman Aircraft Engineering Corp.’s new shock 
tunnel. The 48-ft.-long tailored interface shock tunnel is currently producing velocity and 
temperature conditions comparable to those experienced by a vehicle traveling at Mach 10. 
Tunnel will be extended to 150 ft. in about five months to produce airspeeds above Mach 20. 
Airflow duration is less than four milliseconds. Air is forced down the driven tubes by 
compressed hel’am, bursts through conical nozzle in center of tunnel and flows over a flat 
plate model in test section where photos are taken through window. Vacuum equipment is 
in foreground above; mechanical roughing pump is on left; oil diffusion pump is on right. 


Schlieren photo below was taken 30 ft 


away by a long-range, high-speed camera. Shock 


waves (outside) and an extremely thick boundary layer are visible. 


wwii 


ond stage is a solid fuel unit. Mis 


istry of Supply has appointed M 
ael Lighthill, a mathematician 
new director of Royal Aircraft Est 
lishment at Farnborough. He suc« 
Sir George Gardner, a member of 
Black Knight ballistic missile des 
ment team, who becomes controlle 
aircraft at the Ministry of Suppl 
Lighthill, 34, is one of Britain 
ing experts on applied mathemat 
His work has been mainly in the 
of fluid dynamics and aerodynam 





ies 


Republic to Analyze 
Space Probes’ Paths 


Republic Aviation Corp. will con- 
duct studies to determine the best sys- 
tem for computing space probe tra- 


jectories under a $102,000 contract 
warded by Wright Air Development 
Center. Contract also calls for analysis 
of data handling methods and guidance 
requirements for changing the orbit of 
a satellite. 
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Atlas-GE Nose Cone 
Photographs Earth 


First pictures taken by the U.S. from an al- 
titude of 700 mi. were made recently by a 
16 mm. camera housed in a General Elec- 
tric Mark II heat-sink nose cone of an Air 
Force-Convair Atlas ICBM during a down- 
range firing from the USAF Missile Test 
Center, Cape Canaveral, Fla. At left, main 
stage of the Atlas (arrow at left of picture) 
can be seen falling away from the nose cone 
at an altitude of approximately 200 mi. Ar- 
rows in center of picture point to Florida 
peninsula and Gulf of Mexico. Picture 
below taken from an altitude of about 250 
mi. shows a large weather front off the U. S. 
Atlantic Coast. Continental U.S. can be 
seen on horizon. Downrange flight also 
marked the first successful operation and 
recovery of a data capsule used in a re-entry 
vehicle launched by an Atlas. The flight 
was the second demonstration of stabilizing 
a space vehicle in three axes during an 
Atlas trajectory by use of infrared and mag- 
netic sensors and associated controls devel- 
oped by G.E. Camera began to operate after 
separation of the re-entry vehicle from the 
missile which occurred at approximately 295 
sec. after launch. 











In picture above, arrows point to Puerto Rico at extreme lower left, Hispaniola in the 
tral America are on the horizon. Photograph below, taken from the peak altitude of ab« 
and South America at the center of the horizon. Dark triangular area slightly left of c: 
Atlas vehicle, designated 11C, reached its 700-mi. apogee at approximately 10 min. aft 
cone began its descent on the 5,100 stat. mi. flight. 


r and Cuba at the right edge. South and Cen- 


) mi., shows tip of Africa (arrow at lower left) 


nter arrow) is the Amazon River delta, The 
h. Film was stopped at apogee as the nose 
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How Vertol 
and Allied Research 


are combining 


RAINDROPS &@ ROTORS 


Raindrops and rotors . .. meteorological theory and 
practical hardware... Between these extremes Vertol and 
Allied Research are combining their capabilities to create 
new concepts and provide a wide range of services. 


Vertol is a company long established in the design and 
production of advanced vroL/sTou aircraft and equipment. 
Recent credits to the design and manufacturing abilities of 
the company ijnelude the world’s first successful tilt-wing 
VTOL aircraft and the creation of a new family of multi- 
turbine powered tandem rotor helicopters which are setting 
a new pace for rotary-wing transportation 


Allied Research, working in another dimension, directs its 
efforts into basic research, applying new concepts to the 
field of meteorology, nuclear weapons effects, physics, 
chemistry, weapons systems analysis, propuls and other 
advanced areas. 


Now, by integrating the diverse knowledge and abilities of 
these two rapidly-growing organizations, the complete 
Vertol/ Allied capability extends from basic to 

applied research, through design and develo; 

to engineering and final production. 

For detailed information on how this new V Allied total 
capability can be applied to the creation of 1 oncepts 


in your areas of military or commercial interest, write: 





veRrou 


f jitcrapt Corpo CAEL O Nem 


MORTON, PENNSYLVANIA 


Subsidiaries: Allied Research Associates, inc., Boston, Mass, 


Vertol Aircraft Co. (Canada) Ltd., Arnprior, Ontario 
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ASSURES... maximum range, 
lower operating costs, 
greater dependability 
of schedule operation, 
better assurance of on-time arrivals 
at planned destinations! 


The JETCAL® is in worldwide 
use...by the U.S. Air Force 
and U.S. Navy as well as by 
major aircraft and engine 
manufacturers...and air 
lines. Write, wire or phone 
(EDison 6-7243) for complete 
information. 


BeaH INSTRUMENT Co.,. INC. 
: re Poppies. 3479 West Vickery Blvd., Fort Worth 7, Texas 
eat SAME TU ST TIME 50%. ——— 
TESTS RPM ACCURACY to 10 RPM in 10,000 RPM (40.1%). Soles-Engineering Offices: = ~ roe 
CHECKS HEAT, ANTI-ICE and FIRE DETECTION SYSTEMS. ATLANTA, GA., COMPTON, CALIF., DAYTON, OHIO, VALLEY STREAM, L.1., N.Y, 
WICHITA, KAN., TORONTO, ONT. (George Kelk Lid.), 


MITCHAM, SURREY, ENGLAND (Bryans Aeroquipment Ltd., Exclusive 
licensee and manufacturer for Great Britain, British Commonwealth and Europe) 





Defense to Expand 
Oceanographic Study 


Washington—Defense Department is 
expanding its research programs in the 
fields of materials and oceanography and 
will place increased emphasis on de- 
velopment of advanced weapon systems 
for conventional warfare in its Fiscal 
1961 budget, according to Dr. Herbert 
F. York, director of defense research 
and engineering. 

Dr. York, in a speech at the National 
Press Club, said plans were drafted six 
months ago to broaden the over-all re- 
search and development base, putting 
particular emphasis on materials and 
oceanography. 

In reply to a query, Dr. York also 
said that, “from an over-all point of 
view,” the share of the Defense Depart- 
ment budget going to various missile 
programs “looks a little excessive.” 

“There’s no one missile we'd be will- 
ing to forego,” he said, but added that 
“we are paying close attention to the 
sum total to see if perhaps it has been 
overdone.” 

Specifically, York said that, in the 
push by the three services for develop- 
ment of ballistic missiles, ground 
weapon systems has become “a ne- 
glected field.”” Defense plans, he added, 
“to change this balance somewhat” in 
the Fiscal 1961 budget. 

York said Defense Department also 
is now making “certain clarifications” 
in defining the roles, missions and areas 
of responsibility for the three services. 

Regarding the continuing fiscal battle 
for funds between Army’s Nike Hercu- 
les point defense anti-aircraft system 
and the USAF-Boeing Bomarc inter- 
ceptor missile, York said the Defense 
Department wants both missiles “for at 
least the early part of the 1960s,” add- 
ing that “which one of these is better 
depends upon what tactics the Russians 
use.”” He said, however, that the ver- 
sion of the Hercules now available is 
“not the one we particularly want.” 


Bell to Develop 
Storables System 


Bell Aircraft Corp. received USAF 
contracts totaling $575,000 for the fol- 
lowing projects: 

e Development of a storable propellant 
flow system for rocket engines which 
would allow storage for an unspecified 
time of complete rocket engine pack- 
ages. 

e Feasibility study for the electrostatic 
suspension of accelerometers as related 
to a highly classified missile project. 

e For a method of determining the ef- 
fect of structural flexibility on the 
stability and control of hypersonic air- 
craft. 
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) When the Job Calls for Bellows, 


Engineered to your design 
requirements Fulton Sylphon® 
bellows assemblies save you time 
and headaches .. . and reduce 
production costs! No tedious 
assembling of components—no 
in-plant testing necessary. 
Available in stainless steel, inconel, 
inconel-X, brass, bronze or 
veryllium copper .. . to meet 
specific conditions of temperature, 
stress or corrosion, 


For suggestions on how bellows assemblies answer 


FULTON SYLPHON DIVISION 


Knoxville 1, Tennessee 
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INFLUENCE of brazing time on joint hom- 
gencity is depicted in this photo sequence 
(top to bottom). Photo above shows honey- 
comb unit brazed for one minute at a tem- 


perature of 1,950F. 


HONEYCOMB UNIT, brazed at 1,950F for 
10 min.; note braze fillet at base of 0.005 in. 
thick core of Inconel alloy. Photo has been 
magnified about 275 times. 


MOLECULAR DIFFUSION principle is 
shown in this photo. Material is Solabraze 
high temperature, corrosion resistant braze 
alloy developed by Solar Aircraft. 


130 


TRAVELING FURNACE put into operation by Solar Aircraft is brazing a 16-ft. long wing 
spar section. Furnace moves on tracks at up to 25 fpm.; temperatures reach 2,000F. 


Honeycomb May Have Space 


By William S. Reed 
San Diego—Inflatable structures 
strong enough to serve as wings for a 
glide re-entry vehicle, yet light enough 
to be borne into space in a collapsed 
state by booster rockets, may be built 
of honeycomb sandwich, say metal 
lurgists of Solar Aircraft Co. here. 

One manner in which an inflatable 
structure could be made would be to 
collapse the honeycomb core to con- 
serve space. At the proper time it could 
be inflated or mechanically pulled into 
shape and filled with a plastic foam. 
The resulting structure would be light, 
strong and serve effectively as an insula- 
tion. 

Although inflatable honeycomb is in 
the idea stage, Solar has built “‘tube-in- 
sheet” type structures which consist of 
thin laminated sheets with brazing 
wires between to form a desired pattern. 
After brazing, the sheets can be rolled 
up like a New Years Eve whistle and 
become remarkably stiff when expanded 
by either gaseous or liquid pressure. 

Solar started out in high temperature 
metallurgy with the production of ex- 
haust manifolds, collector rings and 
pipes. 

As reciprocating engines produced 
more and more horsepower, hotter ex 
haust products could be safely con- 
tained only by higher temperature 
metals. From reciprocating engine ex- 


haust parts, Solar progressed to jet en- 
gine exhaust cones and tailpipes. Now 
that high temperature structures are 
necessary for above Mach 2 speeds, the 
company’s past experience in high tem- 
perature metallurgy puts it in the air- 
frame manufacturing business. 

The dividing line between low and 
high temperature brazing falls between 
900F to 1,000F operating temperature. 
George D. Cremer, senior staff metal- 
lurgist, divides brazing operations into 
three categories—below 900F, 900F to 
1,500F, and above 1,500F. Upper limit 
of operating temperature for metal al- 
loys comes around 2,500F, above which 
only refractory metals can be used. In 
the medium temperature range (900F 
to 1,500F) fall the stainless steel honey- 
comb sandwich structures being manu- 
factured by Solar under subcontract to 
Convair for the B-58 Hustler. One in- 
dication of the tremendous cost of 
supersonic aircraft is that one panel 
about 7 sq. ft. in area costs approxi- 
mately $1,500, or roughly $200 per sq. 
ft. 

An identical panel, when first pro- 
duced, cost nearly $8,000. 

Future of stainless steel honeycomb 
sandwich structure is indicated by its 
use in the B-58 as compared with the 
projected North American B-70 use— 
850 sq. ft. in the B-58 versus 20,000 
sq. ft. (one-half acre) in the B-70 (AW 
May 18, p. 108). 
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OXYGEN-ACETYLENE flame, at a temperature of 6,000F, impinges on a refractory, oxide-filled honeycomb structure (left). At 
closeup of 4th in. honeycomb core. 


Vehicle Uses 


tight is 


Fabricating large sections of stainless 
steel honeycomb poses problems _be- 
cause size is limited by the capacity of 
available furnaces. Solar, under contract 
to Boeing Airplane Co., is preparing 
for work on the B-70 wing. On an ex- 
perimental basis a “traveling” furnace 
has been built to braze wing spar webs 
up to 25 ft. in length by 2 ft. wide. 
The furnace will handle any shape meas- 
uring up to 24 x 30 in. Lengths greater 
than 25 ft. can be brazed if the support- 
ing bed is lengthened. 

In operation, the part to be brazed is 
placed in a mandrel or muffle box which 
is sealed so that an oxygen-free atmos- 
phere can be introduced. T-shaped bars 
or kevs, spaced one foot apart, support 
the part and are individually adjusted 
to assure alignment of the part. Greater 
length parts can be accommodated in 
the future by adding more keys and 
extending the tracks on which the fur- 
nace moves. 

The furnace, which is electrically 
fired by up to 72 kw. of power, is driven 
by an electric motor along its track at 
speeds variable up to 25 fpm. The four 
heating elements in the furnace can be 
adjusted to permit varving the intensity 
of heat applied to the panel. Following 


cool-down, the part can be subjected to .— 1 gf . 
cold treatment. ; nm j 


Thermal insulation properties of ue 
stainless steel honeycomb, of concern MISSILE TEST nose cone, made of Superalloy L-605, is readied for assembly prior to brazing 


where the skin forms walls of integral at 2,100F in a dry hydrogen atmosphere; cone to right is pulled down over structure at left. 
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ESSO SUPPLIES FUELS 
TO THESE WORLD- 
FAMOUS AIRLINES: 
Air France 

Airwork, Ltd. 

Alitalia 


=: Allegheny Airlines 
. American Airlines 


Avensa, (Aerovias 
Venezolanas, S.A.) 

AVIANCA (Aerovias 
Nacionales de 
Colombia, S.A.) 

BEA (British European 
Airways Corporation) 

Braniff International 
Airways 

Capital Airlines 


. Capitol Airways 


CPAL (Canadian Pacific 
Air Lines) 

Cruzeiro (Servicos Aereos 
do Sul, Ltda.) 

Cubana Airlines 

Delta Air Lines 


s ai Eagle Airways 


(Bermuda) Ltd. 

Eastern Air Lines 

Iberia Air Lines 

Japan Air Lines 

KLM (Royal Dutch 
Airlines) 

LAN (Linea Aerea 
Nacional) 

LAV (Linea Aeropostal 
Venezolana) 

Lufthansa German Airlines 

Mohawk Airlines 

National Airlines 

Northwest Orient Airlines 

PAA (Pan American World 
Airways) Panagra 

Panair do Brasil, S.A. 

Piedmont Airlines 

Real Aerovias Nacional 

Riddle Airlines 

SABENA Belgian Airlines 

SAS (Scandinavian 
Airlines System) 

Seaboard & Western 
Airlines 

Southeast Airlines 

Southern Airways 

Swissair 


TACA International 


Esso was ready with fuels for the jet age 


Esso has pioneered in aviation ever since there was aviation! 
@ Esso fueled the Wright Brothers’ first flight. 


@ Esso developed the first 100 octane aviation gasoline. 
@ Esso had jet fuels and lubricants ready before the commercial planes 
that use them were built. 
Today, Esso and affiliated companies are proud to be a major supplier of jet fuels and 
jet engine oils to leading airlines throughout the world. High quality aviation products 
are also available to private pilots through dependable Esso Aviation Dealers. 


Airlines S.A. 
TCA (Trans-Canada 
Air Lines) 
Transocean Airlines 


TWA (Trans World 
Airlines) 
United Air Lines 


AVIATION PRODUCTS 


Highways ‘or Skyways...“ESSO RESEARCH works wonders with oil” 





Reducing core thickness to proper 
ize is a difficult matter because of the 
delicate nature of the core prior to its 
being brazed to the face sheets. Dual 
problems exist in holding core while it 
is being shaped and in reducing it to 
proper thickness without damaging the 
delicate standing edges. Solar decided 
it could not manufacture core ma- 
terial to close enough tolerances because 
of the difficulty in obtaining the foil 
strips in the proper width. Engineers 
have, therefore, developed an electrolytic 
method of removing excess material 
while reducing the core to close toler 
auce thickness. 

High temperature brazing—above 
1,500F—is done on a daily basis at Solar 
m such items as rocket engine cham- 
bers. It is possible, Cremer pointed 
out, to braze materials at 1,950F and, 
ifter brazing, operate the structures at 
2,200F. Careful selection of both braz- 
ing materials and the metal to be joined 

. causes molecular diffusion to take place 

SINTERED WOVEN wire mesh structures (under heat, above) may find uses in transpira- —},-tween the joined metals. After diffu- 
tion cooling. Inset at top shows enlarged view of 0.005 in. flattened wire. sion is complete, it will stand higher 
mperatures than those at which it was 


fuel tanks, is one other problem worked on the honeycomb standing edges wit ized, because of a simultaneous rais- 


on at Solar. Efforts to “poison” the out damage to blades or nozzle. Hon ing of the melting point of the brazing 
brazing foil so as to reduce its flow- comb also offers advantages OVET a Si nedium and a slight depressing of the 
ability have not proved too successful. seal because it affords closer cont elting point of the material brazed. 
The object is to keep foil on one face between blade and nozzle by produci Both the brazing material and the ma- 
from flowing across the standing edge a labyrinth-type seal. rials to be joined tend to homogenize 
and making contact with foil on op- 
posite face. Since silver is the main IDOV 
ingredient of the brazing foil, high ther- ability to withstand internal press that a true homogenization takes place 
mal conductivity results if there is a Purpose of this is to establish the fe nce the point at which the two objects 
foil-to-foil contact formed during braz- bility of using honeycomb panels vere joined is no longer discernible. 
ing. Poisoning reduces the possibility structural numbers for storage of l'ypical brazing alloy which would be 
of contact but also reduces flowability, or fluids. Internal pressures up to |, sed to join an alloy such as Inconel 
thereby making for a less firm braze. psi. have been successfully dem with an operating range of 1,500 to 
Solar metallurgists are attacking this strated. 2,000F would be, by weight, nickel— 
problem by developing brazing foils ' — 

which have a thermal conductivity lower ‘a 

than the silver foil presently in use. 

Ideally, a foil with the conductivity 

equal to stainless steel would be the 

most suitable. 


Tests have also been conducted luring the process. X-ray photos of 
honeycomb structures to determin¢ ints brazed by the above process show 


Experimental Work 


Experimental work is also being con- 
ducted in applying stainless steel honey- 
comb structures to jet engine parts. 
Compressor cases fabricated of honey- 
comb offer a great weight saving because 
titanium or stainless steel compressor 
cases are quite heavy because they must 
withstand pressure ratios of 8.5 to | 
with last stage temperatures in the 
region of 900F. Honeycomb sandwich 
compressor cases offer the multiple ad- 
vantages of thermal insulation, light 
weight and high strength. 

Already in use in the General Electric 
J79 and CJ-805 engines are “open face” 
honeycomb sandwiches which form 
seals between turbine blades and ex- 
haust nozzles. Blade elongation due to —_ , 
heat and centrifugal force is of less ROCKET BLAST deflector panels are made of honeycomb core filled with refractory zircon- 
concern here since the blades can wipe ium oxide (center panel is shown prior to filling). Assembly resists 2,100F temperatures. 


poe 
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80%, chrome—10%, iron—5%, silicon the chamber. After performing th Sintered woven wire facings have 
—4%, and boron—1%. The brazing function of exchanging heat from the many applications to aircraft and missile 
alloy, in powder form, is mixed with a chamber, the fuel reverses course and onstruction, These porous-faced struc- 
resin to form a paste. It is then rolled injected into the chamber for combi tures may be used to provide boundary 
or sprayed into the honeycomb cell tion. Chambers reach temperatu iyer bleed, sweat cooling or surface 
prior to joining the facing sheets. Solar ranging from 4,500F to 7,000F. mbustion panels, Solar has made 
uses overhead furnaces into which parts Honeycomb -reinforced _refracto intered wire panels of layer upon layer 
are introduced from the bottom. 
son for having access at the bottom of stand operating environments on th 
the furnace is twofold—heat does not order of 2,100F. Core material provic trength/weight ratio advantages of all 
escape so readily when the door is support for the refractory oxide mate metal honeycomb in addition to serv- 
opened, and it is easier to introduce and and minimizes spalling, prevents crack ing as fluid or gas manifolds, 
maintain a hydrogen atmosphere for propagation and permits thick layers 
the brazing process. refractory to be attached to supportin; Harvard, MIT Study 
Hydrogen atmosphere serves as a flux substructures. Flame metallized mol} 
which chemically reduces oxides on the denum has shown promise for this ty High Heat Gases 
metals by gaseous diffusion, ensuring a of structure. Castable or tamps © 
scrupulously clean surface when the ceramic cements, bonded graphite flou National Research Foundation has 
metal is bonded. Although pieces are exothermic material mixtures and hot warded grants to Harvard University 
thoroughly cleaned before entering the warm pressed metals such as beryllius nd Massachusetts Institute of Technol- 
furnaces, oxides which form immedi- also are under consideration. gy for research into behavior of gases 
ately on the surfaces when they are re- P t high temperatures, bearing on prob- 
moved from acid cleaning would cause Refractory Oxides ems of space travel and atomic power. 
corrosion to form. Cremer claims that Solar considers refractory oxides su \t Harvard, the program, carried on 
srazing done in a hydrogen atmosphere, ported by honeycomb to have appli under a $300,000 grant, will concentrate 
providing the proper brazing alloy is tions in nose cone surfaces, rocket « m re-entry problems, propulsion, com- 
used, will be corrosion resistant. Solar gine throat linings, jetevators and rocket —_ bustion, atomic power and astrophysics. 
has produced many brazing alloys under — exhaust-blast spoilers. Studies will be headed by Prof. Howard 
the trade name, Solabraze, and although In operation, the honeycomb co W. Emmons. 
the company has confidence in these near the surface will melt away fron MIT’s grant for $500,000 is to ex- 
alloys, it will use any alloy specified by between the small refractory oxid tend studies of electric plasma which 
a customer. prisms but do not melt deeper dow 1ave been under way for several years, 
Regeneratively cooled rocket engine As heat eventually erodes the refractor cording to Dr. William P. Allis. 
thrust chambers are also adaptable to oxide, the core will melt farther doy lectric plasma is a gas made up 
high-temperature corrosion-resistant but the theory of the use of this ty f atoms from which some electrons 
brazing methods. These consist of sev- of structure is that it will erode an have been removed and would have ap- 
cral hundred thin-walled tubes stacked melt slowly enough so that it will last plication in rocket propulsion. One 
together to form a _ venturi-shaped long enough to serve its purpose. O1 study will center on plasma productiou 
nozzle. The reason for this method of example would be in jetevators wh microwaves; another will be stud: 
construction is that fuel is passed although heat and pressure are inten f plasma produced in carbon arcs at 
through the spaghetti-like tubes to cool _useful life is only a few minutes. high vacuum. 


Rea- oxides have been produced which wit f wire about 0.005 in. thick. When 


brazed, these multi-layer plies exhibit 


Ria - 


Test Mating of Explorer VI, Third Stage 


Technicians of Space Technology Laboratories, Inc., conducted a test mating of the Explorer VI satellite to its third stage solid-propel- 
lant rocket prior to its successful launch (AW Aug. 3, p. 61). Photo shows four solar cell vanes in folded position (left) and in open 
“paddlewheel” configuration at right. Sectional glass fiber nose fairings that protected stages during the initial launch are shown at 
sides of the satellite (right). Fairings blew away several minutes after launch, prior to stage separation. 
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F4H-1 STRUCTURE AGAIN 


PROVES “Zw 
RIVET VERSATILITY 


The Navy’s next generation fighter...the McDonnell F4H-1 
flies at better than twice the speed of sound, has a greater 
range than any Navy turbojet fighter and can operate day or 
night in any weather as an interceptor in an attack role. 



































Structurally, the F4H-1 posed a variety of critical fastener 
problems... high strength/min. weight requirements, ele- 
vated temperatures in structures adjacent to the two J79 
engines and afterburners, compactness of forging and fitting 
design, fatigue and vibration conditions...all met by 
Hi-Shear rivets, extensively used throughout the fuselage, 
wings and empennage. 





















The Hi-Shear rivet, service proven over the years in high 
performance aircraft and missiles, can answer similar prob- 
lems for you... match the weight and installed cost of the 
Hi-Shear rivet with any other comparable swaged fastener. 





Today Hi-Shears can meet temperatures to 1200° F., are 
available in sizes from ¥ thru Y% diameters and come in 
materials including 7075-T6, alloy steel titanium, 5% 
chrome die steel, A286 alloy along with 431, 302 and 
17-4PH stainless. 







ATTACHING THE ARRESTING HOOK FITTING TO 
THE KEEL ARE TYPE 431 STAINLESS STEEL 
HI-SHEAR RIVETS, HEAT TREATED TO 125,000 PSI 
SHEAR, WITH DIAMETERS TO .0005 TOLERANCE, 





WHILE SUBJECTED TO 600° F. ENGINE TEMPERA- WING MAIN CARRY THROUGH FORGINGS ARE FASTENED WITH ALLOY STEEL 
TURE ON THE F4H-1, THESE RIVETS HAVE A USE- HI-SHEAR RIVETS, HEAT TREATED TO 160,000-180,000 TENSILE. WEIGHT CAN BE 
FUL RANGE TO 900° F. HI-SHEARS IN OTHER CUT THROUGH SIZE REDUCTION IN YOUR FITTING OR CASTING DESIGN BECAUSE 
MATERIALS ACCOMMODATE TEMPERATURES UP HI-SHEARS OCCUPY LESS SPACE AND REQUIRE LESS TOOLING CLEARANCES THAN 
TO 1200° F. COMPARABLE FASTENERS, 


FINANCIAL 





Prime Interest Rate. Increases 
May Complicate Financing Plans 


New York—Increases in prime inter- 
est rates from 44 to 5% early this 
month at most banks probably will add 
some further complications for aviation 
companies whose financial needs seem 
likely to continue heavy with many de- 
velopment projects in progress. 

Some airlines may be affected later 
as they take down additional funds from 
lines of credit to pay for new jet ais- 
craft delivered. Cases where loan com- 
mitments include a flexible interest 
rate tied to the prime interest rate will 
not necessarily mean higher interest 
costs, however, since these usually in- 
clude a ceiling set months ago at less 
than the new prime rate. 


Long Term Bonds 


Long term bonds may win height- 
ened attractiveness to the industry 


whose debt pattern has been tending 
more in this direction for the last few 
years. But individual circumstances sur- 
rounding capital needs undoubtedly 
will play the dominant role rather than 
simply comparative costs of short term 
bank borrowing versus the long term 


debt. 

Northrop Corp.’s recent sale of $5 
million worth of convertible deben- 
tures is a good example of the consid- 
erations involved. 

Northrop’s debt structure had con- 
sisted of $22,500,000 ‘in 44% short 
term notes, $1,200,000 in 43% short 
term notes and $4,881,000 in 4% con- 
vertible debentures. Northrop plans to 
use the $10,000,000 in new debentures, 
bearing a 5% interest rate, to reduce its 
short term borrowings to $12,500,000, 
raising its long term debt from $6 mil- 
lion to $16 million. 

The new debentures were not sold 
to retire the short term debt. They 
were to mect the future medium and 
long term capital needs of the company 
but since it has no immediate specific 
requirement for the funds they were 
used to retire the existing short term 
debt. 


Bank Credit 


With a $25 million line of bank 
credit, Northrop thus will have the un- 
used portion—$12,500,000 according 
to the above figures—available for bor- 
rowing quickly if the need arises. The 
new issue will mean a maximum of 
$500,000 annually in interest. 

How interest costs have evolved for 
Northrop since 1954 illustrates a gen- 
erally rising trend in the industry. In 
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1954, Northrop paid $597,000 on loan: 
This charge dropped to $365,000 th 
following year and $282,000 in 195¢ 
In 1957 the figure rose to $455,000 and 
last year to $765,000. For the nin: 
month period ending April 30, inter- 
est on loans already totaled $713,00( 
which would indicate a total near $! 
million by the end of the fiscal year 

Included in the registration state 
ment was a comparative breakdown 
Northrop’s backlog. This breakdow: 
showed: 

April 30, 1958 April 30, 195 

Missiles and 

Electronics 
Aircraft 
Drones 
Communications 


Design 


$135,534,000 $100,047,01 
84,329,000 73,875,0¢ 
39,842,000  44,988,0( 


14,000,000 6,487, 
Misc. 4,686,000 1,969.01 
Total $278,391,000 $227,336, 
Commercial work represented about 
6.5% of the total for each year. 





New Offerings 


The following new public finan 
offerings by aviation companies a1 
those in related technologies have be« 
filed for registration with the Securit 
and Exchange Commission: 


Gateway Airlines, MacArthur Fic! 
Islip, N. Y., a new airline designed t 
connect the eastern part of Long Island 
with key Atlantic Coast cities. Offering 
is 400,000 shares at $1.50 a share, th 
proceeds to be used for general 
porate purposes including purchase 
aircraft. 


Sylvania Electric Products, Inc., 
York, $25 million sinking fund debe 
tures to be used in part to retire sh 
and medium term borrowings ma 
this year for seasonal cash requirem« 


and additional working capital. 


Hycon Mfg. Co., Pasadena, Calif 
126,316 shares of common stock. Th 
shares were issued to Avco Corp 
connection with the retirement 
$500,000 in convertible debentu 
Avco now plans to sell the shares f 
time to time at prevailing over-t 
counter market prices. 


Electronic Communications, Inc 
St. Petersburg, Fla., principal busin 
design and manufacture of electron 
communication, navigation and det 
tion equipment, electronic and elect 
mechanical control devices and 
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A Special Memo 
from 


ROCKETDYNE 


toa 


PHYSICIST 


Rocketdyne, the Nation’s leader in 
Research & Development of high 
and low thrust propulsion systems 
has a position demanding 


PROJECT RESPONSIBILITY 


for a Senior Research Scientist or 
Specialist to perform 


THEORETICAL — EXPERIMENTAL 
RESEARCH in 
ELECTRICAL PROPULSION 


including 
IONIZATION OF SPECIES 


ELECTRICAL DISCHARGE 
PHENOMENA 


ION ACCELERATION 


Desired Qualifications: PhD de- 
gree and five years of applicable 
experience. 


Please write: 
Mr. H. J. Jamieson, 
Engineering 
Personnel Department, 
6633 Canoga Ave., 
Canoga Park, California 


ROCKETDYNE F2 


A DIVISION OF NORTH AMERICAN AVIATION, INC. 
First with Power for Outer Space 
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if century since the invention of the 
de Forest, the art of electronics has 
> lion dollar industry that is contributing 
ur knowledge of the universe and our 

‘if, At Lockheed, for example, over half the 
| in electronics research and development. 














‘ions to the advancement of the state of the art 
1 made by Lockheed engineers and scientists 
iter development; telemetry; radar and data 
\strumentation; microwave devices; antennas 
opagation and radiation; ferrite and MASER 
tronics, including devices, electrochemistry, 
d data reduction and analysis. 


:tion’s missile-borne telemetering equipment 

reed last year. Its PAM/FM miniaturized 

ed efficiency at one-fourth the weight of ; 
systems. 


t work in high-energy batteries and fuel cells 
«d for converting chemical energy directly into 
omises a fuel utilization of almost 100% 

on efficiency of 70% or better. 


‘lity in computer development include the ts 
ita handling systems; development of special 
ing and analog-digital conversion devices; 
‘peed input-output equipment; and advanced 
‘technology, pattern recognition, self-organizing 
ition retrieval. / 
ents are: a digital flight data recorder able 
annels every few secon Js; digital telemetry 
to reduce telemetered t:st data to plotted form 
ely; advancements in the theory of sequential 
speed digital plotter that can handle some four 
ond with the finished plot programmed 
ontinuous curve. 


Space Division is engaged in all fields of the 
yperation. Its programs reach far into the 
known environments. It is a rewarding future 
ineers of outstanding talent and inquiring 
e. Write: Research and Development Staff, 
Camino Real, Sunnyvale, California. 
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performance special design motors. 
Offering is $5 million subordinated de- 
bentures for general corporate purposes 
which may include repayment of $2.5 
million V-loan outstanding and $1.1 
million for additional office and labora- 
tory space in St. Petersburg. Each 
$1,000 debenture will have warrant 
attached for purchase of 20 shares of 
common stock, terms to be supplied. 


Brush Beryllium Co., Cleveland, 
Ohio, principal business production 
and fabrication of beryllium metal; 


$6.5 million of convertible debentures. 
Proceeds will go in part for retirement 
of $1,530,253 of the company’s present 
long term debt and $3,825,000 for 
additional beryllium metal extracting 
and fabricating facilities and additional 
beryllium copper fabricating facilities. 


Cohu Electronics, Inc., San Diego, 
Calif., principal business design, devel- 
opment and manufacture of electronic, 
television and electro-acoustical equip- 
ment for commercial and military use; 
353,535 shares of common stock at 
$5.25 per share. Proceeds to pay $271,- 
000 in unsecured notes to vendors and 
sales representatives, $1,165,000 to re- 
duce bank loans and to increase work- 
ing capital. 


Air Products, Inc., Trexlertown, Pa., 
principal business industrial cryogenics, 
including manufacture of and service 
facilities for liquid oxygen and liquid 
hydrogen; 115,000 shares of common 
stock at $46 a share. Proceeds will be 
added to general funds to defray in part 
expenditures which may total $33.5 
million for additional gas producing 
plants and research and development 
expenses. 


Industro Transistor Corp., Long Is- 
land City, N. Y., sold 100,000 shares 
of common stock at $5.50 a share. 
Offering was labeled as speculative on 
the ability of the company to produce 
and sell profitable PNP alloy junction 
germanium transistors. 


Infrared Industries, Waltham, Mass., 
principal business manufacture and sale 
of infrared detectors primarily to date 
for the Sidewinder air-to-air missile 
program; 100,000 shares of common 
stock. Proceeds in part to retire $400,- 
000 in bank loans. 


Gabriel Co., Cleveland, Ohio, prin 
cipal business shock absorbers, rocket 
powered ejection seat units, cartridge 
actuated devices and antennas; $2.5 
million debentures with attached war- 
rants with each $1,000 debenture for 
purchase of 20 shares of common stock 
at $20 a share. Proceeds will be used 


in part for expansion of electronic fa- 
cilities. 
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Financial Briefs 
Complaint on Offering. The SEC has 


formally classed as misleading news- 
paper stories and brochures involving 
the Aviation and Missile Corp., of 
Phoenix in connection with a 150,000 
share stock issue. These indicated the 
company was producing aircraft com- 
ponent parts for the Lockheed Electra 
and F-104. In fact, the SEC said, the 
company’s efforts so far have been di- 
rected on products of more general 
applicability including a metal curtain 
rod manufactured by a metal drawing 
process. The SEC continued that it 
was $350 worth of these curtain rods 
sold to Lockheed for the Electra that 
were the “component parts” referred to 
in a newspaper account and these were 
the only products of any kind the com- 
pany had sold at the time. 


Ryan Aeronautical Co. nine month 
earnings rose to $1,816,583 or $1.32 a 
share from $1,201,875, or 89 cents a 
share a year earlier. Sales increased 6% 
from $50,624,710 to $53,648,298 in 
the 1958 period. Ryan, which forecasts 
its CW doppler system sales to make a 
strong impact next year after a long 
developmental period, now is listed on 
the New York Stock Exchange, moving 
over from the American Exchange. 


Telecomputing Corp., which sold 
500,000 new shares of common stock 
early this summer, will ask stockholders 
to increase the number of authorized 
shares from 3,000,000 to 5,000,000. 
The company has no plans to issue the 
shares, but wants them available for 
possible acquisitions. 


Piasecki Aircraft Corp. showed its 
first profit since organization in 1955 in 
its 1959 fiscal year. The company 
earned $170,211 or 37 cents a share on 
gross revenues of $1,767,147, compared 
with a loss of $53,145 in 1958 and 
$508,437 in 1957. Revenues last year 
were $1,673,192. 


Sanders Associates’ sales for the cur- 
rent fiscal vear will exceed $10 million 
and should rise to $14-15 million next 
year, based on order backlog. 


Robinson Technical Products, Inc. 
(formerly Robinson Aviation) reported 
earnings of $341,549 or 98 cents a share 
on sales of $3,519,421 in its 1959 fiscal 
year. Last year, on sales of $3,228,295, 
the company earned $140,125. 


Laboratory for Electronics more than 
doubled its gross income in its 1959 
fiscal year—from $9,429,000 the year 
before to $20,400,000. Net income was 
$578,000, or 10 times that of 1958. 
Backlog as of April was $36 million. 









Handley Page, Ltd. must sell at least 
80 Dart Herald transports to recover its 
design and development writeoffs of 
$5,359,388 and production costs of 
$3,097,768. Profits before taxes for the 
company decreased last year to $524,- 
274, partly due to delays in production 
and delivery of Victor bombers because 
of changes called for by the Ministry of 
Supply. 


Major portfolio changes for the Elec- 
tronics Investment Corp. for the quar- 
ter ended July 31 included purchase of 
9,000 shares of United Aircraft to bring 
total holding to 14,000 shares and 5,000 
shares of Lockheed Aircraft to bring 
the total to 20,000. 


Navy Contracts 


Washington—Following is a list of 
unclassified contracts for $25,000 and 
over as released by U. S. Navy contract- 
ing offices: 


DEPARTMENT OF THE NAVY, Bureau 
of Aeronautics, Washington 25, D. C. 

Haloid Xerox, Inc., Rochester, N. Y., re- 
search and development services related to 
the development of a camera-speed exer- 
graphic plate, NOas 59-6166-c (PH-40-3395- 
59), $706,115. 

Gyrodyne Company of America, Inc., 
Long Island, N. Y., overhaul and modify 
XRON-1 Rotocycle to incorporate tilt-floats, 
NOas 59-6221-c(AD-31-5069-59), $75,413. 

Westinghouse Corp., Washington, D. C., 
services and materials necessary to remove, 
pack, crate and preserve government-owned 
machine tools and other capital equipment, 
NOas 59-0050-c(IP-31-4450-9), $75,000. 


Sikorsky Aircraft Division, United Air- 
eraft Corp., Stratford, Conn., development 
bench and flight tests of HR2S-1 compo- 


nents in accordance with addendum No. 496 
to specification No. SR-6, NOas 59-6116-c 
(AD-23-4920-59), $136,969. 

The Frank G. Hough Co., Libertyville, 
Ill., two (2) model TC-80 aircraft tow 
tractors equipped with Solar model T-300J 
gas turbine compressors, NOas 59-6224-f 
(SE-73-4186-9 and revision “A” thereto), 
$131,221 

Consolidated Electrodynamics Corp., Pas- 


adena, Calif., fabricate and furnish high 
speed, digital, magnetic tape recorder re- 
precucer, Contractor’s Part No. D48-584- 
0000 (modified), NOas 59-4211-f (AV-31- 
2929-59 with change “A” thereto), $43,092 

Utica Division, Bendix Aviation Corp., 
Utica, N. Y., fabricate and furnish stands 
for use in conducting post overhaul tests 
on air turbine starters, NOas 59-4192-f 
(MA-51-454-59), $71,800. 

Bell Helicopter Corp., Fort Worth, Tex., 
modification and development of two (2) 


turbine-powered helicopters in accordance 
with detail Spec. SD-516-1, as supplemented 


by BuAer Supplement No. 1, NOas 59- 
6254-f(AC-43-4291-9), $145,901. 

Grumman Aircraft Engineering Corp., 
Bethpage, L. I N. Y., phase III (flight 


test phase) of the in-flight turbojet thrust 
measurement research program, NOas 59- 
6165-c(AD-33-5070-9), $75,038. 

Bausch & Lomb Optical Co., Rochester, 
N. Y., five (5) viewers, photographic, stere- 
oscopic roll film, 9” x 9” and 9” x 19”, type 
AR-31A, NOas 59-4257-f( PH-46-3302-9), 
$37,600. 

Del Mar Engineering Laboratories, Inc., 
Los Angeles, Calif., eight (8) reel launch- 
ers, contractor’s model DF-4MFC, Aero-42 
and 360 flares, contractor’s model Del 
245-4A, NOas 59-4246-f( MA-41-737-9), 
$284,972. 

Hiller 
install 
XROE-1 
42-4288-9), 


Alto, Calif., 
controls’ in 
59-6252-c(AC- 


Aircraft Corp., Palo 
simplified helicopter 
totocycles, NOas 
$80,815. 
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Army Contracts 


Washington—Following is a list of 
unclassified contracts for $25,000 and 
over as released by U.S. Army contract- 
ing offices: 


t. 8. ARMY ENGINEER DISTRICT, 
Seattle, Corps of Engineers, 1519 South 
Alaskan Way, Seattle 4, Wash. 

Refer Construction Co., Miles City, Mont., 
automatic portion, operations addition, 
Miles City AFS, Mont., Contract DA-45-108- 
ENG-4875 (IFB ENG-45-108 , $96,- 
O00 

Owens Brothers, Port Angeles, Wash., 
water supply, Makah AFS, Wash., Conjract 
DA-45-108-ENG-4876 (IFB ENG-45-108-59- 
117), $84,605. ‘ 

Teller Construction Co., Portland, Ore., 
gap filler, facility, Chehalis AFS, W 
Contract DA-45-108-ENG-1877 (IFB 
$5-108-59-94), $57,8 

H. S. Leigland & Sons, Seattle, Wash., 
shop, refueling vehicle, falmstrom AFB, 
Great Falls, Mont., Contract DA-45-108- 
ENG-4878 (IFB FI +-45-108-59-96), $107,- 
S00 

Carroll Co., Ine., Portland, Ore., modifica- 
tion and expansion, electric power facilities, 
N >» AFS, Wash., Contract DA-45-108- 
NG-4881 (IFB ENG-45-108-59-110), $238, 


Cerovski Cement Products, Ine., Lewis- 
town, Mont., automatic portion, operations 
addition, Lewistown AFS, Mont. Contract 
DA-45-108-ENG-4866 (IFB ENG-45-108-59- 
106), $83,160 

4. E. Beaulaurier & Sons, Great Falls, 
Mont., automatic portion, operations addi- 

ilmstrom AFS, Mont., Contract DA- 


attle, Wash., 
f *, facility AFS, Mont., Con- 
tract -45-108-E 87 (IFB ENG-45- 
108-59-113), $36,800 
Steel Construction Company of Oregon, 
Portland, Ore., AB-372/FPS-7 tower foun- 
dation and utilities, irns AFS, Ore., Con- 
DA-45-108-ENG-4886 (IFB ENG-45- 
108-59-127), $61,400 
Allen Electric Co., Helena, Mont., modifi- 
cation and expansion, electric power facili- 
ties, Cut Bank AF Mont., Contract DA- 
15-108-ENG-4887 (IFB ¥-45-108-59-109), 
$180,688 
State Construction Co., Seattle, 
ordnance addition to combination 
and signal maintenance shop, 
Contract DA- 
#892 . 5 2), $6 37 
Gray > additional 
water supply, Cut Bank AFS, Mont., Con- 
tract DA-45-108-ENG-4894 (IFB ENG-45- 
108-59-130), $40,080 
Power Piping Division, Blaw-Knox Co., 
Pittsburgh, Pa., SM-65 launcher facilities 
complexes D through I, Fairchild AFB, 
Spokane, Wash., Contract DA-45-108-ENG- 
$897 (IFB ENG-45-108-59-116), $7,132,408 
White Diesel Engine Division, White Mo- 
tor Co., Springfield, Ohio, diesel electric gen- 
erating plants, Fairchild AFB, Spokane, 
Wash., and Forbes AFB, Kan Contract 
DA-45-108-ENG-4900 (IFB- E? $5-108- 
982), $2,730,816 


DISTRICT ENGINEER, U. 8S. ARMY 
ENGINEER DISTRICT, Fort Worth, Corps 
of Engineers, P. O. Box 1600, Fort Worth 
Tex. 

Suggs Construction Co., Big Springs, Tex 
ILS facilities, Webb « Big Springs, Tex 
Contract DA-41-44 1-5513 (IFB ENG- 
$1-443-59-61), $85,450 

Nolan Brothers, Inc., Wichita Falls, Tex., 
Reese AFB auxiliary airfield, Terry County, 
Tex., Contract DA41-44 IN 16 (Inv 
No. ENG-41-443-59-8), $1 y 

Miller & Norton, Dallas, Tex battalion 
headquarters for Nike Hercules facilities 
Duneanville AFS, Texas, Contract DA-41 
143-ENG-5517 (Inv No -41-445-59- 
59). $ 956 

H. B. Zachry Co., San Antonio, Tex., air 
field lighting, Reese AFB, Lubbock, Texas, 
Cont : DA-41-44 'G-5518 (Inv No. 
ENG : i $220,696. 
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PUSH a button—throw a switch! Out 
of ITT “packages” of power come the 
exact voltages for countless electronic 
applications. 

Power in static “‘packages’’ provides 
vital military equipment with the ut- 
most in dependable power supply 
gives industry uninterrupted DC service 
and saves the cost of DC generators 
and their upkeep. 

ITT’s new idea in power supply 
Among the many important areas where 
ITT ‘‘package’’ power systems are 
meeting the highest standards of per- 
formance are space and aviation. 

ITT ‘‘packaged’’ power controls 
landing gear, operates navigation, com- 
munication, counter-measures, missile- 
launching and the many other systems 
that give our jets combat capacity. 
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ITT COMPONENTS DIVISION «+ ITT FEDERAL DIVISION « ITT 
AIRMATIC SYSTEMS CORPORATION + KELLOGG SWITCHBOARD AND SUPPLY COMPANY * ROYAL ELECTRIC CORPORATION * AMERICAN CABLE & RADIO 


CORPORATION * FEDERAL ELECTRIC CORPORATION * ITT COMMUNICATION SYSTEMS, 
STANDARD ELECTRIC CORPORATION + LABORATORIES AND MANUFACTURING PLANTS IN 20 FREE-WORLD COUNTRIES 


Power in “packages”—for every power need 


ITT ’s unique concepts in power conversion bring new efficiency and economies 





All DC power for the supersonic 
B-58 comes from an ITT integrated 
power system —a first in the industry. 
ITT-designed power systems serve 
the B-52 and other famous aircraft, as 
well as ground-based and seaborne 
electronic systems. 
“Building blocks’”’ for any DC output 
From these major contributions to mili- 
tary power supply, ITT System com- 
panies have developed complete capa- 
bilities for engineering modular-type, 
‘building block’”’ power systems for the 
most sophisticated needs of industry. 
ITT ‘‘packaged’’ power concepts 
embrace every field of manufacturing. 
Hundreds of equipment designs are 
ready at ITT to meet the broad and 
expanding range of today’s DC appli 
from the simplest DC motor to 


cations 







INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION 67 Broad Street, New York 4, N.Y. 
INDUSTRIAL PRODUCTS DIVISION «+ ITT LABORATORIES + INTELEX SYSTEMS INCORPORATED 





INC 





the most complex techniques for auto- 
mation and data processing systems. 


If you require DC output for any 
purpose, investigate these unmatched 
capabilities. For complete information, 
write to ITT Industrial Products Divi- 
sion, 15191 Bledsoe Street, San Fer- 
nando, California. 





. . . the largest American-owned world-wide 
electronic and telecommunication enterprise, 
with 101 research and manufacturing units, 14 
operating companies and 130,000 employees. 





* INTERNATIONAL ELECTRIC CORPORATION ¢ INTERNATIONAL 














AMC Contracts 


Wright-Patterson AFB, Ohio—Fol- 
lowing is a list of unclassified contracts 
for $25,000 and over as released by the 
Air Materiel Command. 

Lycoming Division, Aveo Manufacturing 
Corp., Williamsport, Pa., 266 ea., 0-435-23B 
reciprocating aircraft engines, Aerno. 35- 
6104 and revisions to engineering data, for: 
support of the Army H-13H and H-23D 
aircraft program, (PRs EP-9-2810-4664, 
EP-9-2810-4318 and MIPR R59-1974-110- 
NOas), $1,090,490. 

Wright Aeronautical Division, Curtiss- 
Wright Corp., Wood-Ridge, N. J., 36 ea., 
model R-1820-82WA engines and data, 
(WF-2, S2F3 aircraft), (MIPR R59-1958- 
69-NOas), $1,262,484. 

Flight Propulsion Division, General Elec- 
trie Co., Cincinnati, Ohio, 52 ea., J79-GE-2 
turbojet aircraft engines (For: Navy), 
(MIPR- R59-1977-113-NOas, partial), $6 
million. 

Transmares Corp., New York, 3 ea., RMK 
15/23 cameras No. 6130 and accessories, 
(PR 911196-A), $47,419. 

Boeing Airplane Co., Wichita, Kan., B-52 
mobile training units, (PR SE-9-6930-7326), 
$390,000. 

Power Tube Department, General Elec- 
tric Co., Schenectady, N. Y., low noise 
traveling wave tube program (phase II 
R&D Exh. WCLK-57-32), (PR 08801), 
$35,000. 

Thompson Products Division, Thompson 
Kamo Wooldridge, Inc., nuclear regenera- 
tive fuel cells, (PR 56471), $105,169. 

Sperry-Phoenix Co., Sperry-Rand Corp., 
Phoenix, Ariz., magnetic azimuth detectors, 
DT-198 and DT-173, amplifiers, type A-2 
and SB-3 directional controls, for: B-52, 
KC-135, F-100, F-i01, F-104, F-106, C-123, 
C-130, C-133, T-37 and T-38 aircraft, (PRs 
PE9-05A-4097, PE-9-05A-4206, PE-9-05A- 
4081 and MA-8-05A-699), $250,936. 

Linde Co., Union Carbide Corp., Indian- 
apolis, Ind., 124 ea., converters, liquid oxy- 
gen, type GCU-2/A, Aerno. 46-0100, engi- 
neering and maintenance data, for use on 
F-105D aircraft, IFB 33-600-59-157 (PR 
EA-9-03K-4516), $117,208. 

Benson-Lehner Corp., Los Angeles, Calif., 
modification of electroplotter, (PR 914251- 
A), $53,076. 

Lindsley Parsons Productions, Inc., Hol- 
lywood, Calif., 1 ea., production of a 35 
mm. Eastman Color negative motion picture 
entitled, “Target Within Range, the Key 
Role of the USAF Navigator,” SEP 633, 
(PR EM-9-MP-6393), $29,911. 

Canadian Commercial Corp., Washington, 
D. C., film processing machine and related 
services, (PR 911279-A), $297,187. 

Pioneer-Central Division, Bendix Avia- 
tion Corp., Davenport, lowa, 343 ea., regu- 
lators, oxygen, type CRU-21/A, Aerno, 
46-3000, maintenance and engineering data, 
for: use on F-105D/E, F-101B and T-38A 
aircraft, IFB 33-600-59-157 (PR EA 9-03K- 
4518), $78,574. : 

Charles Payne and Associates, Miami, 
Fla., portable flooring group, type A/E29-1, 
spare parts, reports and engineering data, 
(PR EM-9-RD-6290), $50,000. 

Stewart-Warner Electronics Division, 
Stewart-Warner Corp., Chicago, IL, 67 ea., 
radio receivers and transmitters, BC-788F, 
Aerno. 81-8204 and 62 ea., indicators, 
1-152E, Aerno. 81-3361, spare parts, ground 
support equipment and data, for: C-130A, 
KC-135A, et al, aircraft, (PR EC-9-16A- 
4770), $61,829. 

Schulz Tool and Manufacturing Co., San 
Gabriel, Calif., operational development of 
nozzles and adapters for pressure servicing 
advanced missiles and aircraft, (PR EA-9- 
S-4174), $74,739. 

Allen B. DuMont Laboratories, Inc., Clif- 
ton, N. J., universal camera control system, 
spare parts, end use: RF-101 aircraft, (PRs 
MO-9-6720-1127, MO-9-6760-32645, MO-9- 
6760-32618 and MO-9-6760-32620), $32,060. 

Parker Aircraft Co., Los Angeles, Calif., 
operational development of missile propel- 
lant servicing couplings for use on advanced 
missiles and aircraft, (PR EA-9-S-4717), 
$73,677. 

Pioneer-Central Division, Bendix Avia- 
tion Corp., Davenport, lowa, design, fabrica- 
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PAYMOVER 


towing tractors 


FIRST CHOICE of the 
WORLD’S LEADING 
AIRLINES 


The Frank G. Hough Co, is the only manufacturer to 
successfully design, produce and deliver towing equip- 
ment in the 22,500 to 35,000 Ib, drawbar class to all 
these top airlines. In fact, “PAYMOVER” tractors are 
not only the choice of the leading national and inter- 
national airlines for handling their largest jet aircraft, 
but of manufacturers and ground-handling contractors 
too, such as Boeing, Canadair, Air Research, Allied 
Corporation (NYC) and Aereo-Servicios, Mexico D.F. 
We accept this overwhelming preference for “Pay- 
MOVER” tractors as a challenge to continually improve 
and keep “PAYMOVER” design abreast of the future 
needs of the aircraft industry, 


The complete line of “PAYMOVER” towing tractors also 
includes smaller units (as low as 2,500 Ib. drawbar) 
for towing, pushing and other prime mover work at 
truck and railroad terminals, piers and industrial 
plants. Complete details and specifications will be sup- 
| plied at your request. 

t 


THE FRANK G. HOUGH CO. ere 
HOUGH 


976 Sunnyside Ave., Libertyville, Ill. 
THE FRANK G. HOUGH CO. wt] 





Name. 





Send data on “PAYMOVER" tractor of 


Ibs. drawbar effort 
Title. 
s 
SUBSIDIARY — INTERNATIONAL MARVESTER COMPANY 





Company. 





Street. 
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COMMUNICATION 


When man goes into the outer atmosphere, communica- 
tion with ground installations will be a major problem. 
The shock wave preceding a hypervelocity vehicle flying 
at altitudes between 70,000 and 350,000 feet will cause the 
oncoming air to be heated to extremely high temperatures. 
Result: a sheath of ionized particles around the vehicle. 


Communication through this plasrna cannot be achieved 
with conventional equipment. That’s why Bendix 
Systems Division is engineering a communications system 
in frequency bands specifically designed to penetrate the 
hypersonic shock layer. The solutions of these problems are 
common to hypersonic flight and ballistic missile re-entry. 


ANN ARBOR, MICHIGAN 






... through a plasma sheath 








Bendix Systems Division “Bendix” 
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The Bendix Systems Division, using the nearby 
University of Michigan’s Ford Nuclear Reactor, is also 
developing radiation-resistant communication equipment 
to provide extreme reliability over long operating periods. 
These techniques are applicable to both nuclear-powered 
vehicles and space programs. 

Bendix communications experience is also being applied 
to other programs for which the Systems Division has 
management and engineering responsibility—the Navy’s 
EAGLE System and the Air Force’s AN/AMQ-15 
Weather Reconnaissance System, for example. 

Better engineers and scientists are invited to write for 
further information on Bendix Systems Division. 

























tion, assembly of converter, liquid oxygen, 
lightweight, high temperature, in accord- 
ance with Exhibit WCLDEE 59-35 dated 
Dec, 29, 1958, data and reports for use in 
F-108 and other newer aircraft, (PR EA-9- 
S-4783). $39,093. 

Fletcher Aircraft Corp., Rosemead, Calif., 
universal aerial refueling system for TAC 
aircraft (F-100, F-101 and F-105), (PR 
SM-8-03L-5246 and amendments 1, 2 and 
3), $800,000. 

Defense Electronics Division, General 
Electric Co., Coxackie, N. Y., 307 ea., type 
B-14 camera covers, AF S/N 6760-244-9840, 
for use on K-17C reconnaissance cameras, 
(PR MO-9-6760-32621 and amendment No. 
1), $69,075. 

Industrial Products Division, Fairchild 
Camera and Instrument Corp., Syosset, 
L. IL, N. Y., 39 ea., camera sets, still picture 
KS-19, hand operated; and tabular list of 
parts (ground support equipment), (MIPR 
R02-990156-SC-01-23 and amendment No. 
1), $35,558. 

M. Steinthal & Co., Inec., New York, para- 
chute pressure packing program, (PR 563- 
59), $42,837. 

Small Motors, Ine., Chicago, Il., 4,672 
ea., generators, tachometer, four pole, type 
MS-25038-1, in accordance with Spec. MIL- 
G-5413A dated June 26, 1953, and amend- 
ment No. 1 dated May 23, 1956 (supply C- 
97, C-118, C-119 and C-121), IFB 33-600- 
59-208 (PR MA-9-05D-871), $205,100. 

Phillips Electronics, Ine., Mount Vernon, 
N. Y., 18 ea., amplifiers, ground support 
equipment and data, end use: C-133A air- 
craft, (PR PE-(-16A-4637), $28,457. 

Admiral Corp., Chicago, fll, 1,464 ea., 
controls, radio set C-1964/ARC-27, S/N 
5821-557-5797 in accordance with Spec. 
MIL-C-25872(USAF) dated June 16, 1958, 
end use: AMA Class IV modification, (PR 
MD-9-16A-35167 and amendment No. 6), 
$342,576. 

Esso Standard Oil Co., New York, 100,000 
gal. of hydrocarbon fuel for flight test in 
the Lockheed F-104, (PR EM-9-RD-6301), 
$100.000. 

Ashland Oil & Refining Co., Inc., Ashland, 
Ky., 100,000 gal. of hydrocarbon fuel for 
flight test in the F-104, (PR EM-9-RD- 
6301), $225,000. 

Humphrey, Inc., San Diego, Calif., three 
axes angular rate sensing transducer, re- 
ports and data, (PR 59407), $50,783. 

Andrea Radio Corp., Long Island City, 
N. Y., components of AIC-10 intercommuni- 
cation set, spare parts, ground support 
equipment and data, en‘ use: T-37, (PR 
MD-9-16A-35333), $65,000. 

Eclipse-Pioneer Division, Bendix Aviation 
Corp., Teterboro, N. J., 1 ea., test set, 
integrated instruments system, field in ac- 
cordance with exhibit WCLCI-3-14 dated 
Sept. 15, 1958, and amendment No, 1 dated 
Mar. 2, 1959, (PR MD-8-17C-18030 and 
amendment No. 1), $32,565. 

Recordak Corp., New York, N. Y., 26 ea., 
printer-processor-viewers, S/N  6740-625- 
8354, microfilm, type EN-44A (ground sup- 
port equipment), (PR MO-9-6740-1730 and 
amendment No. 1), $158,743. 

General Trevasistor Corp., Woonsocket, 
R. L., precision (bobbinless) resistor refine- 
ment program, (PR BM-9-MMP-9103 and 
amendment No. 1), $155,000. 

Westvaco Chlor-Alkali Division, Food 
Machinery & Chemical Corp., New York, 
110,000 lb. of unsymmetrical dimethyl-hy- 
drazine (UDNH) for evaluation studies as 
a rocket fuel, IFB 33-600-59-230, (PR EM- 
9-RD-6396), $192,500. 

Breeze Corp., Inc., Union, N. J., 568 ea., 
starter-generator engine, 200 amp, 20 v, 
type STU-6/A, to include vibration damper, 
Aerno 42-7031, spare parts and data for 
retrofit T-37, IFB 33-600-59-226 (PR SA-9- 
03C-9306), $257,376. 

Lumen, Ince., Joliet, Tll., 950 ea.. SNR— 
projector, type AQ-3, 520 ea., SNR—projec- 
tor, type AQ-2A, 16 mm. MP, NSNR in- 
strumentation books and progress reports 
(ground support equipment), IFB 33-600-59- 
207, (MIPR R59-02637 and amendment No. 
1), $794,200. 

Bell & Howell Co., Chicago, IIL, 320 ea., 
SNR amplifiers, external 40 watt, with cover 
for use in 16 mm. motion picture sound 
projectors, type AQ-3 and AQ-2A (ground 
support equipment), IFB 33-600-59-207 
(MIPR R59-89-04693-S.P.C.C.), $82,491. 
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TENSION TYPE FASTENER 
FEATHERWEIGHT TYPE 
FASTENER 

BROAD GRIP TOLERANCE 
FASTENER 

BROAD BEARING FASTENER 


@ LOW INSTALLED COST 

@ POSITIVE MECHANICAL LOCK 

@ EXCELLENT PULL-TOGETHER 

@ UNSKILLED, ONE-MAN APPLICATION 
@ UNIFORM CLINCH 

@ BROAD GRIP TOLERANCE 

@ EASY REMOVAL 

@ HIGH SHEAR & TENSILE STRENGTH 
@ NO LOOSENING OR STRIPPING 

@ BROAD BEARING 

@ NO LOOSENING BY OVERDRIVING 


Huckbolt fasteners have effected savings 
of as much as 70% over previously used 
fastening methods. 

These versatile, efficient fasteners are 
available in diameters, grips, headstyles 
and metals to suit your needs. 
Lightweight, sturdy, easy-operating Huck 
power or hand tools install these fasteners 
with absolute uniformity at rates up to 
30 per minute by one unskilled operator. 
Let Huck's experienced fastener engineers 
help you with your fastening problem. 


*T.M. of Huck Manvfacturing Company 


MANUFACTURING COMPANY 





2480 BELLEVUE AVENUE « DETROIT 7, MICHIGAN «+ Phone WAlnut 3-4500 
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House Unit Urges USAF-Army Merger 


By Katherine Johnsen 


Washington — House Government 
Operations Committee, after seven 
months of study and hearings on missile 
management, has recommended merger 
of the Army and Air Force as the most 
practical way to improve a defense effort 
“so large and complex as to be almost 
unmanageable or at least to yield to no 
unique organizational solution.” 

Commenting critically on the sepa- 
ration of the two services in 1947, the 
committee observed: ““There is histori- 
cal irony in the fact that the Air Force 
achieved its organic separation from th¢ 
Army at the threshold of the decline of 
airpower and of the rise of missile 
power. 

Three major advantages which would 
follow an Army-USAF merger, the com 
mittee said, are: 

e Air Force would no longer have to 
rely on Space ‘Technology Laboratories, 
a wholly-owned subsidiary of ‘Thompson 
Ramo Wooldridge, for technical di 
rection of its ballistic missile programs. 
The in-house technical capability of the 
Army and industry could be fully uti- 
lized. 

e “The bitter controversy over air de- 


fense missions will be ended . . . air 


defense will get needed emphasis in 
military planning and budget alloca- 
tions.” 

e Advanced Research Projects Agency 
could be abolished. ARPA functions 
could be redistributed between National 
Aeronautics and Space Administration 
and the unified military service, “reduc- 
ing civilian-military competition and 
duplication in space.” 

In addition, the committee noted, 
“the inter-service conflicts over airlift, 
tactical support aviation and other mat 
ters will be ended, and integrated plan- 
ning for limited war as well as strategic 
missions can be effected.” 


Costly Competition 


Effort spent in ‘‘clarifying’’ roles and 
missions was dismissed as wasted, in 
view of “the ruthless logic of weapon 
technology. Whatever the formal defi- 
nitions of their roles and missions, all 
the services are engaged in a race fot 
missiles and space,” the committee de- 
clared. Since the most costly competi 
tion, notably in the area of land-based 
missiles, is between Army and Ai 
Force, it urged their merger as a first 
major step, leaving the even more com- 
plex problem of complete unification 
and a complete recast of the defense 
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organization to later consideration. 

In its 156-page report, compiled by 
a subcommittee on military affairs 
headed by Rep. Chet Holifield (D. 
Calif.), the committee requested the 
President to initiate studies looking to 
a USAF-Army merger. 

The report summarized experiments 
over the past 10 years in perfecting 
missile management: 

“The record shows a_ bewildering 
kaleidoscope of directors, committees, 
special assistants, assistant secretaries 
and other offices and officers, seeking 
in one way or another to influence the 
nature and direction of the national mis- 
sile effort. There is about these agencies 
an air of improvisation and ad hoc ad- 
justments to emergencies and to recur 
rent public demands for bringing order 
out of chaos in the Pentagon. Even 
those agencies that are dignified by 
statute or by reorganization plan, justi 
fied at the time of creation by impres 
sive-sounding arguments for stability 
and permanence, soon give Wa\ to new 
agencies and new forms of organization. 

“In part, these changes reflect chang 
ing needs and circumstances they 
reflect in part the personality and the 
concept of office of each new Secretary 
of Defense.” 

The committee considered a change 
in the technical management of the 
USAF’ ballistic missile program a 
“must,” and saw two alternatives: 

e If Space Technology Laboratories, the 
wholly-owned subsidiary of Thompson 
Ramo Wooldridge, is to continue as 
technical manager it “must be con- 
verted into a nonprofit institution.” 

e “If satisfactory arrangements for non- 
profit status cannot be worked out, the 
alternative to further unstable relation 
ships is a severance of the Air Force- 
company tie.”” USAF should turn to its 
prime contractors who have built up 
technical capability in the missile-space 
field over recent vears, and to Army’s 
Redstone Arsenal which has performed 
for USAF “only in incidental wavs.” 
“The talents of Dr. Wernher von 
Braun and his associates should be de- 
voted to new ventures in missile or 
space regardless of formal service mis- 
sions. 

The committee declared that STL’s 
“privileged position” is incompatible 
with its desire for higher profits and 
vigorous commercial expansion. 

Institute of Defense Analysis poses 
a similar, but lesser problem, with 
respect to ARPA (AW Mar. 23, p. 34), 
the report said. IDA is a nonprofit 


institution, but the employes it re- 
cruits to staff ARPA are drawn “mainly 
from large industrial corporations in- 
terested in ARPA’s work and money.” 
IDA’s policy now is not to take pet- 
sons ‘on leave of absence,’ the com- 
mittee said, but “the possibility that 
employes might have a standing offer 
to return to former employment was 
acknowledged.” 

As in the case of STL’s relations 
with USAF, IDA-ARPA employes 
stick to the “technical” decisions and 
leave the business or contract deci- 
sions to the “handful” of government 
employes also on ARPA’s staff. ‘The 
committee added that “since technical 
decisions weigh heavily in each case 
and since ARPA designates the specific 
companies with whom the military serv- 
ices are to place contracts, the conflict- 
of-interest potential is present.” It 
called for further investigation of the 
[DA-ARPA arrangement. 


Nonprofit Status 


The difficulties of STL’s conversion 
to nonprofit status were recognized. 
“Public sale of STL stock might well 
result in ownership by people far less 
concerned with the public welfare than 
the current owner,” the committee com- 
mented. “Moreover, a publicly held 
corporation would have to be even 
more responsive to demands for high 
dividends and improved financial state- 
ments in an inherently unstable in- 
dustry which draws its major sustenance 
from the government.” It recommended 
that Air Force acquire the facilities 
of STL to ensure their continuing 
availability to the government. 

The committee criticized USAF for 
failing to build up its in-house tech- 
nical capabilitv, observing that Lt. Gen. 
Bernard Schriever, commander of Air 
Research and Development Command, 
“admitted . . . that the in-house capa- 
bility, after five years of missile man 
agement effort, resides in STL, not in 
the Air Force.” 

In the present USAF-STL-Thompson 
Ramo Wooldridge relationship, the 
committee declared, “government and 
private business values have become 
intermingled to the detriment of both.” 
STL, it said, “eats into the functions 
of both the government and the prime 
contractor, acquiring power and divid- 
ing responsibility to .a greater extent 
in the process.” Dissatisfaction on all 
sides was noted: 

e Air Force. The Chief of Staff in a 
recent memorandum aimed at all con- 
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Boeing Proposes 12-Man Orbital Station 


Model of research station proposed by Boeing Airplane Co. to permanently orbit earth 


shows how sections of the station’s shell would fold out so solar cells on inner surfaces 


could collect sun’s rays to provide power for the 12-man, 330,000-Ib. station. 


tractual relationships of the STL type 
recognized “an alarming tendency 
toward turning over our responsibilities 
to contractors. This can only result 
in the development of a detached 
monitorship or surveillance attitude on 
the part of our force rather than the 
feeling of direct responsibility for the 
accomplishment of the assigned task.” 
Of concern to the Air Force, the com- 
mittee noted, is the fact that STL 
“is acquiring valuable information it 
could well capitalize on subsequently. 
The company not only is privy to data 
on current programs, but, more im- 
portant to its future, it participates in 
the formulation of long-range plans.” 
e Space Technology Laboratories. STL 
it present is confined to systems en- 
gineering, technical direction, research 
and related activities. Formerly STL, 
and its predecessor, Ramo-Wooldridge, 
Inc., was only banned from hardware 
production. The new USAF policy 
states what the company is permitted 
to do and eliminates all other activities. 
“STL is frank about its interest in ex- 
panding operations,” the committee re- 
ported. “STL wants more financial 
stability and independence than it is 
now getting from the fees on Air Force 
contracts... . STL claims not to want 
a large production backlog; but it does 
want to do more fabrication, have the 
right to subcontract and free itself from 
other incumbrances. The company 
would like to see itself viewed as a 
regular business concern. . . . Space 
programs loom large in STL’s future. 

The contracts STL now holds for 
the systems engineering and technical 
direction of specified space projects 
do not really differ from similar con- 
tracts held by industrial contractors. 
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Lockheed Aircraft Co., for: example 
is the systems engineering contract 
for a large number of space project 
for USAF and ARPA, but it has n 
restrictions on subcontracting or har 
ware production. STL looks for 
ward to the time, when, in this respect 
it will be treated like every oth¢ 
contractor. a 

¢ Thompson Ramo Wooldridge. A! 
though TRW would not like to los 
the capabilities and financial potenti 
of STL, the committee said that “‘an 
doubts in this respect are probabl 
overcome by its desire to relieve itsé 
of the hardware ban.” 

TRW is barred from competing f 
prime or subcontracts which originat 
out of STL projects. James Doolitt! 
chairman of the board of STL, 
ticipated in testimony to the committe: 
that “the percentage of work TRW 
barred from bidding on will grow 
the point where the continuing restri 
tion would become intolerable.” Witl 
divesture of STL, the committee 
there would be on justification and n 
legal means for imposing a ban, an 
TRW would be free to compete 
all USAF contracts. So far, TRW h 
been barred from participating in tv 
subcontracts it wanted: for auxiliar 
power system with Thiokol Chemi 


Corp., and for titanium pressure vessel 


for the Atlas program of Convair Di 
sion of General Dynamics Corp. 
Although the top executives of TRW 
and STL are trying to effect a con 
plete separation of business activiti 
so the restrictions on their activiti 
might be eased, the committee observed 
“The financial ties exist, and in 
business environment it is too mucl 
to expect that the parent and th 








ELECTRONICS: Over, on and under... 


FIELD SERVICE 
ENGINEERS 


Autonetics offers exceptional 
opportunities to graduate engi- 
neers in EE, Physics, or ME, who 
are experienced in: 


Field Maintenance 
Training Instruction 
Logistic Support of 
Inertial Guidance Systems 


Automatic Checkout 
Centrals 


Armament Control 
Systems 


Flight Control Systems 
Digital Computer Systems 


Opportunities exist for both in- 
plant and field assignments (lib- 
eral per diem). 


The time never has been better 
to make your move to Auto- 
netics. Within the next few years 
our Military Logistics Depart- 
ment will expand to more than 
five times its present size. You'll 
receive interesting assignments, 
excellent per diem, and fringe 
benefits, and immediately will 
step into a position with the 
potential for advancement you 
have always hoped for. 


Send your resume to: 

Mr. B. D. Benning 

Manager, Employment Services, 
Dept. B-95 

9150 East Imperial Highway 
Downey, California 


Autonetics 4) 


A Division of North American Aviation, Inc. 








The Aeroquip Reusable Fitting 
for Military and 





*. . . the logistics structure must have the inherent 
ss! flexibility to respond quickly to the unexpected...” 


*. . - we (USAF) desire to minimize the amount of 
stock in the system (Spares not only are costly, but 
become obsolete quickly)...” 


1 quotes from “Logistics in the Space Age,” by Maj. Gen. Frank A. 


ee Bogart, Dir. Plans and Operations, AMC, (now retired) reprinted 
by permission of AIR FORCE magazine, November, 1958. 






































Reusable Fittings 
Simplify Logistics 








Even at a remote air base, on-the-spot replacement of 
damaged hose lines is quick and simple when reusable fit- 
tings are used. The fittings needed are actually carried on 
the aircraft. They are the reusable fittings from the old hose 
lines. Bulk hose and a few simple hand tools are all that are 
needed to make replacement hose lines that get the aircraft 
back in the air in minutes. 



















Pictured above are typical hose lines for a single engine 
installation. Imagine the thousands of different hose lengths 
and special end fitting configurations used throughout the 
services. How can the problem of logistics best be solved? 









NOT with permanently attached 
swaged-type fittings because they 
make quick field repair of hose lines 
impossible. 

NOT by stocking made-up hose lines, 
for this approach is unnecessarily 
costly and complicates logistics. 
SOLUTION — Aeroquip “‘super 
‘ . ‘ . P gem” Reusable Fittings and bulk 
No special tooling or swaging equipment is required. Only hose provide the perfect solution 


ordinary bench tools, always at hand, are needed to make for hose lines of Teflon just as 
replacement hose lines of Teflon when reusable fittings are Aeroquip-designed reusable fit- 
tings have become the military 


used as original equipment. standards for rubber hose lines. 
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SM in IR a 


For Hose of Teflon is a Must 
Commercial Applications 


79.6% of the cost of the standard elbow 
hose line pictured above is in the fittings. 


88.6% of the cost 
of the above special 
hose line isin the fittings. 


These examples show that fittings can be the major portion 
of hose line cost. When fittings are reusable, hose lines may 
be repaired using the same fittings. Savings are made each 
time the fittings are reused, and Aeroquip ““super gem”? 
Fittings may be used again and again. 


Millions of hose lines of Teflon are now in service and 
millions more will be added on new equipment in the future. 


When replacement is necessary why incur mil'ions of dollars 
of unnecessary expense by scrapping permanently attuched 
hose fittings? 


REG TRADEMARK 


AEROQUIP CORPORATION, 


Sanka. Drived 


| Reusable Fittings Best 


The advantages of the reusable fitting are so important that 
these fittings were used on the 300,000 U. S. military air- 
craft built during World War Il. 


Early in World War Il, the then Army Air Corps, by direc- 
tive, standardized on Aeroquip Hose Lines with Reusable 
Fittings. In order to supply the requirements, Aeroquip gave 
licenses, without compensation, “for the duration” to six 
competitive companies. This standardization resulted in the 
familiar AN-MS standards for hose and reusable fittings. 


In the event of another national emergency, peacetime 
standards of supply will of necessity again be overhauled 
and streamlined. The ability to effect prompt repair will be 
limited by time and availability. In this situation, the reus- 
ability concept in hose and fittings will again assist in re- 
ducing the number of grounded aircraft and missiles, thus 
having the effect of multiplying the number of operational 


units at any given moment. 


Specify Aeroquip Patented* 
“super gem” Reusable Fittings 
and Aeroquip Hose of Teflon. 


\eroqui p 


JACKSON, MICHIGAN 


AEROQUIP CORPORATION, WESTERN DIVISION, BURBANK, CALIFORNIA 
AEROQUIP (CANADA) LTD., TORONTO 19, ONTARIO 


Teflon is DuPont's trade name for its tetrafilvoroethylene resin. “super gene” is an Aeroquip trader 


S. Patent Nos. 2,833,567 and 2,731,279 


























Cannon's complete line of RF coaxial plugs meet the exacting demands 


of today’s technology with room to spare! Wherever coaxial cable is used; 


land, sea, air, or outer space, Cannon’s RF plugs—standard, miniature, 


and light-weight |aluminum—provide the exact type and size for any 
.whether industrial or military » Aircraft = Missiles * Ground 


application. 
fo] am iha-i¢-halla-mn coe 


Suppogt Equipment #* Ships = Submarines. = Write 


3208 Humboldt Street, Los Angeles 31, California » Please refer to Department 000 


Largest Facility in the World for Plug*Research—Development—Manufacture 


} 
} 











child will consistently work in isolation 
and to each other's possible disad- 
vantage. ‘The burden of suspicion can- 
not thus be cast aside, and certainly 
the hardheaded business competitors 
of TRW will not let it be.” 

Ramo-Wooldridge Corp. was founded 
in 1953 by Dr. Simon Ramo and Dr. 
Dean Wooldridge, formerly vice presi- 
dents of Hughes Aircraft Co., and it 
was financed by Thompson Products 
Co. The two scientist-executives each 
invested $6,750 and held 51% of the 
stock; Thompson Products put up 
$165,000 and held 49%. 

Selection of Ramo-Wooldridge for 
technical management of the USAF 
ballistic missile program was made by 
Gen. Schriever, then commander of Bal- 
listic Missile Division, and presented 
to a meeting of USAF’s Scientific Ad- 
visory Committee in October, 1954. It 
had already been concurred in by Trevor 
Gardner, then special assistant to the 
secretary of Air Force for research and 
development; Roger Lewis, then assist- 
ant secretary of Air Force and materiel; 
the commanders of Air Research and 
Development Command (Gen. Thomas 
S. Power) and Air Materiel Command 
(Gen. E. W. Rawlings); and the Air 
Staff. It was decided that neither 
USAF itself, nor aircraft contractors, at 
that time possessed the technical capa- 
bility to direct the program. 

The selection was objected to by 
Frank Collbohm, president of Rand 
Corp., on the grounds that the arrange- 
ment was unworkable because it would 
tend to separate responsibility and au- 
thority in the ballistic missile effort. 
Collbohm’s letter of opposition was 
read at the meeting of the Scientific 
Advisory Committee. The House com- 
mittee reported: “There were several 
competent contractors,” he believed, 
“who could take on the development 
program, whereas Ramo-Wooldridge 
had no demonstrated competence in the 
ballistic missile field. Mr. Collbohm 
recommended that Convair be kept on 
the Atlas project as prime contractor, 
and that one other contractor be se- 
lected to work in competition with Con- 
vair.” A three-member panel of Scien- 
tific Advisory Committee rejected Coll- 
bohm’s views and “reaffirmed the Air 
Force finding that the ro'e marked out 
for Ramo-Wooldridge and already in ef- 
fect was ‘logical and sound and should 
be continued.’ ’”’ The committee report- 
ed that “the possibility of using the 
Army’s missile-building resources was 
not seriously considered by Gen. 
Schriever,” and commented: 

“Conceivably, the Air Force might 
have called upon the Army’s missile 
team at Redstone Arsenal to build the 
intercontinental ballistic missile. In 
mid-1954, when the ICBM manage- 
ment pattern was being developed, the 
Army team probably had more cumula- 
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Engineers 


Technically demanding 
assignments coupled with 

high growth potential in a young 
and fast-growing Sperry division 





First in flight control systems, Sperry has pioneered many 
significant “firsts” to make commercial aviation safer, 

more efficient... and military aviation more effective. 
Since 1912, when Lawrence Sperry flew the first airplane 
equipped with automatic controls, to the space-probing X-15, 
Sperry has provided flight contro] systems and instruments 
guiding both pilot and plane from take-off to touchdown. 
Unusual engineering opportunities are available to qualified 
engineers in many areas, including the following: 


Microwave Guidance Development 

Radar systems (ground, airborne, missile) « Radar Components 
(interrogators, transpondors, indicators and servos) 

Digital data systems (coding, decoding, display) 


Flight Control and 

Flight Instrument Systems 
Transistor Circuit Development ¢ Gyroscopics 

* Systems Development * Electronic Components 
¢ Electro-Mechanical Components 


First in opportunity, the Sperry Phoenix Company is 

new and moving ahead fast! As a young Sperry Division, 

we offer you unlimited growth possibilities as man takes 

his first step into space. And, though young, we’re backed by 
the experience and stability of the entire Sperry organization ~ 
almost a half century of continuous growth. You'll work 

in a modern air-conditioned plant, side by side with 

some of America’s “name” engineers. 





Take Advantage of this Opportunity for Fast Growth and 
Advancement ...1n a Company that has a Sound Balance of 
Commercial and Military Projects. 
Please Address Inquiries 
to Mr. W. Roselius, Personnel Manager 


SPEARY evacnxcomeun 


P.O. BOX 2529C 


PHOENIX, ARIZONA 





| eee new “eye” for flight is the Ryan C-W 
Doppler navigator. Based on the advanced develop- 
ment of continuous-wave radar, this system of elec- 
tronics “intelligence” has been pioneered by Ryan 
and the U.S. Navy for navigation at all speeds. It 
tells pilots how to fly to any spot on the globe, with 
speed and precision, and lets them know exactly 
where they are at all times. 

With the Ryan navigator, military aircraft and 
jetliners can fly a new “electronic skyway” which 
provides precise separation between planes and con- 
serves time and fuel. And, because RYANAV sys- 
tems work right down to ground and sea levels, 
these advantages accrue at take-off, climb-out, de- 
scent and landings, as well as enroute. 


ht. re rer "He 


The Navy has selected RYANAYV for installation 
in six major types of naval aircraft. They are 
already in squadron use in the Navy’s first all- 
weather anti-submarine helicopters and are being 
installed in Army aircraft and helicopters, for low- 
level “nap of the earth” operations. 

Reasons for such wide and versatile use are found 
in the unique features of RYANAV systems: They 
are the lightest, simplest, most reliable, most com- 
pact of their type. They are setting new standards 
of accuracy, freedom from adjustment, and ease of 
maintenance... opening new areas of navigational, 
guidance, and orientation applications. Ryan elec- 
tronics engineering assistance is available upon 
request, to those who wish to explore these areas. 


Ryan's rapid growth in electronics is creating new opportunities for engineers and technicians 


RYAN BUILDS BETTER 








tive experience of a theoretical and 
practical sort in ballistic missiles than 
any other organization in the country.” 

The key role of Ramo and Woold- 
ridge in developing a report of the Stra- 
tegic Missiles Evaluation Committee— 
submitted to USAF in February, 1954 
—which had a “decisive impact” on the 
future course of the ICBM program and 
the type of management subsequently 
selected to direct it was noted. Ramo 
and Wooldridge served as members of 
SMEC, and the Ramo-Wooldridge 
Corp. served as the technical staff. The 
committee commented: ““To the extent 
that Ramo-Wooldridge authored the re- 
port, apart from its technical merits, 
they became in a certain sense the bene- 
ficiaries of their own handiwork.” 

The committee commented _ that 
when Ramo-Wooldridge was selected 
as technical manager, its financial de- 
pendence on ‘Thompsen Products 
“meant, of course, that their future 
would be affected by the business plans 
of that company. RW may have ad- 
vertised, initially, their primary interest 
in research and development, but they 
were equally frank about their interest 
in production.” 

In June, 1955, Thompson Products 
increased its financing of Ramo-Woold- 
ridge “‘up to $20 million” and “out of 
this financial arrangement came a more 
complex capital structure and a much 
closer relationship between Thompson 
and RW,” the committee said. Ramo- 
Wooldridge’s activities were in two 
categories: a General Electronics 
Group, which did research and develop- 
ment and manufacture of electronic de- 
vices, and a Guided Missiles Research 
Division, which served as_ technical 
manager of the USAF ballistic missile 
program. In December, 1957, shortly 
after the dramatic launching of Sputnik, 
the missile division was reconstituted as 
Space Technology Laboratories and in- 
corporated as a wholly owned subsidiary 
of Ramo-Wooldridge. It has under- 
taken space projects for USAF, ARPA, 
and NASA, as well as managing the 
USAF ballistic missile program. 

In October, 1958, Thompson and 
Ramo-Wooldridge merged into Thomp- 
son Ramo Wooldridge, with STL con- 
tinuing as a wholly-owned subsidiary. 
“This step,” the committee said, “was 
prompted by the desire of both firms 
to acquire a larger share of the business 
generated by the missile programs. RW 
realized that because of the contractual 
provision excluding them from fabrica- 
tion of equipment for use in the Atlas, 
Titan and Thor, they were cut off from 
a major part of defense contracts. They 
needed to free themselves from the 
hardware ban. Thompson Products 
needed the competence that resided in 
RW and was frank to admit it.” In 
this merger, the committee noted, 
USAF lost the services of the men who 
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were the basis for its original selection 
of RW to give technical direction to it 
ballistic missile program. Of the top 
level personnel, only three remained 
with STL. The other 11, including 
Ramo and Wooldridge, went with 
TRW (AW Dec. 1, p. 77). 
Evaluating the contribution of Ramo 
Wooldridge-STL, the committee said 
“From the performance standpoint, 
RW-SSTL, along with BMD, can point 
to the fact that they “beat the clock’ 
and surprised many experts in getting 
operable Atlases and Thors from factory 
to field in so short a period of time 
There will be many—in industry among 
participating contractors in govern 
ment among rival services—who dis 
count the contribution of RW-STL, 
but this organization can take pride in 
its own right for what it has done for 
the U. S.” 
The committee gave this report on 
an industry survey regarding STL: 
“Missile contractors generally a 
knowledge the scientific and technical 
competence of the RW-STL employes 
. . . There was frequent criticism that 
STL personnel are not too conversant 
with day-to-day engineering and pr 
duction problems and that their tech 
nical advice had limited value in con 
sequence. Most company spokesm: 
said their men have to spend a goos 
deal of time showing STL represen 





Fiber glass cab is available as opt 
Sold and serviced nationally — replacement g 
ports immediately available 
Dealer inquiries invited 


C=) CUSHMAN 


MOTORS 





A subsidiary of Outboard Marine Corporation 
LINCOLN, NEBRASKA 


ITY 


performer. You save money, gain con 
vision and security, warehouse service 
other jobs. Built for rugged duty with a big 4554” by 6114” flat bed, the 
Cushman 734 Electric Truckster travels up to 50 miles without recharging. 
onal equipment. 


AME_ 


tatives around the plants and keeping 
STL informed of technical develop- 
ments. Some industry representatives 
maintained that the greatest number 
of technical and other problems are re- 
solved among the contractors without 
iny intervention by STL. . . . There 
was considerable sensitivity to the pos- 
sibility that STL would acquire com- 
pany technical information for its own 
exploitation on government or other 
contracts. In a few cases, associate 
contractors withheld information from 
the government through fear of its ex- 
posure to STL, or in the alternative 
solicited the Air Force to keep the 
data confidential and away from 
3: Oe 

“The airframe companies are most 
severe in their criticism, largely because 
they would have held prime weapon 
system contracts for these missiles had 
the STL arrangement not existed. The 
electronic competitors to the aircraft 
industry, on the other hand, are able 
to participate as associate contractors 
through the intermediate position of 
STL. Though they still may question 
some aspects of the STL arrangement, 
they prefer to participate in it as direct 
ontractors with the Air Force than 
to be subcontractors to aircraft com- 
panies under the prime weapon system 
concept of management and _produc- 
tion.” 





A Giant for Performance 

A Midget for Expense 
New se CUSH—MART, 
ELECTRIC TRUCKSTER 


Built to carry a half-ton payload plus operator and passenger, the three- 
wheeled Cushman 734 Electric Truckster is a versatile and penny-pinching 
venience in light hauling, plant super- 


personnel transportation and many 


Ask your dealer for FREE demonstration or write for illustrated literature 


~ CUSHMAN MOTORS 


1064 No. 21st, Lincoln, Nebr. | 


Please send complete information on the 734 Electric Truckster. | 
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NEW AVIATION PRODUCTS 





























Minuteman Trailer Delivered to Boeing 
Boeing Aircraft Co. has taken delivery of a 70-ft-long trailer which will carry early test 
versions of the Minuteman intercontinental ballistic missile; configuration confirms drawing 


which first appeared in Aviation Week last Jan. 19 (p. 68). 


Unit was built by Utility 


Trailers of Los Angeles, Calif. and is first major Minuteman subcontract item. 


Jet Vibration Monitor 


Airborne engine vibration 
for jet transports consists of a vibration 
pickup on each engine, a four-channel 
amplifier and an indicator on the pilot's 


monitor 


panel. First installation will be on 
Alitalia’s Douglas DC-8s. 
The omnidirectional pickup — will 


measure vibration from 45 to 2,000 cps. 


Temperature range 1s from —65 to 





+500F, and the unit is hermetically 
sealed to be unaffected by oil, dust or 
fungus, 

The output of each amplifier is con 
nected to an indicator on the pilot's 
panel. Upon seeing a vibration warning 
light, the pilot can monitor each engine 
by means of an engine selector switch. 
System weight is 16 lb. 


Consolidated Systems 360 


Corp., 


Sierra Madre Villa, Pasadena, Calif. 
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Radio rescue beacon for military air- 
craft will automatically send distress 
and homing signals in the event of a 
crash. ‘T'ransmitter’s HF signals have 
been received at distances of 4,500 mi.; 
endurance is 24 hr. 

Transmitter, powered by silver-zinc 
batteries, sends HF signals on 8,364 
mc. and UHF signals on 243.0 mce., 
military guard channel. The beacon can 
be installed in several locations on the 
aircraft, and is ejected on crash impact 
by a black powder charge and _para- 
chuted to earth. The 55 ft. antenna 





wire is supported by a helium-filled bal- 
loon. Beacon will transmit from a land 
or water surface. The entire unit, in- 
cluding parachute, balloon, transmitters, 
antenna gear and catapult mechanism, 
is packaged in a container 36 in. long 
x 54 in. in diameter. Total weight is 
40 lb. 

Crosley Division, Avco Corp., 1329 
Arlington St., Cincinnati 25, Ohio. 


Cabin Temperature Control 

Cabin temperature control system is 
said to hold cabin temperatures in air- 
craft and space vehicles within two de- 
grees of preselected value. Tempera- 
ture changes inside cabin are detected 
by a thermistor, which transmits signals 
to the system controller which makes 
the necessary changes. An override con- 
trol prevents temperature of air enter 
ing cabin from going below 32F to pre 
vent ice-up in system. 


Topp Industries, Inc., 5221 W. 


102nd St., Los Angeles 45, Calif. 











e 


VHF Helicopter Transceiver 


Radio, designed for the Hughes 
Model 269-A_ two-place helicopter, 
weighs 3 Ib. 4 oz. 

The VHF transceiver has 2 maxi- 
mum range of 100 mi. over flat terrain. 
Range is about 30 mi. at an altitude 
of 900 ft. Transmitter accommodates 
23 channels and the receiver covers 
the General Aviation Band 108 to 130 
mc. Power output is between 14-2 
watts. Model HR-1 transceiver con- 
forms to FCC Type specifications and 
is offered to other helicopter users. 

Nova-Tech Inc., 1721 Sepulveda 
Blvd., Manhattan Beach, Calif. 


Safe-Arm Initiator 


Safe-arm initiator may be used for 
missile or rocket explosive destruct 
applications or placed in an igniter 
configuration for solid or liquid propel- 
lant initiation. 

Initiator may be armed or disarmed 
by means of electrical lines or telemetry, 
or manually disarmed. It cannot be 
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armed manually. The case of the 0.5 
lb. unit is aluminum and all electronic 
and explosive components are potted 
in foamed plastic. Arming and firing 
voltages can be varied to meet arming 
system requirements. The initiator will 
operate at 99.85% reliability under any 
environmental conditions, company 
says. 

McCormick Selph Associates, Hol- 
lister Airport, Hollister, Calif. 


Turbine Blade Inspector 


Optical micrometer measures the 
depth of heat erosions in jet engine tur- 
bine blades. 

The ACE optical micrometer is ac- 
curate to within 0.0002 in., and 
enables maintenance personnel to deter- 
mine whether the blade can be rein- 
stalled or will require rework. 

Micrometer Division, Air Cargo 
Equipment Co., 1121 E. Colorado St., 
Glendale, Calif. 

Nozzle and Fill Valve 

Remote disconnect valve is intended 

for loading fuel or any cryogenic fluid 


aboard aircraft or missiles. Four-inch 
valve handles fuels at 3,000 gpm. flow 
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MISSILE 
ENGINEERS 


Please forward 

resume to: 

Mr. W. F. O’Melia 
Employment Manager 
Raytheon Company 
Bedford, Massachusetts 
or call collect: 
CRestview 4-7100 
Extension 2138 





Inauguration of a new weapons sys- 
tems program at Raytheon has created 
exceptionally rewarding openings for 
Junior and Senior engineers with mis- 
sile experience in the following areas: 


Microwave design— 
component and antenna 

Aerodynamics 

Communications systems 

Digital programming 

Guidance systems 

Radome design 

Computer systems 

Heat transfer 

Radar systems 

Inertial reference systems 

Feed-back control 

Auto-pilot 

Ground support 

Electronic packaging 

Radar systems—project management 

Electromechanical engineering back- 
ground in missile control and auto- 
pilot design—project management 

Mechanical engineering background 
in ground handling of large missile 
systems—project management 


Living and working in the suburban 
Boston area offers many advantages. 
Relocation assistance and liberal 
benefits. 


MISSILE 
SYSTEMS 
D/V/ISION 
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SPECIAL EDUCATION PROGRAMS 
DEVELOP CAREERS 
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EXPERIENCED ENGINEERS 






























































AC’s instrumentation projects offer you a bright 
future of growth and job satisfaction, if you qualify. 
You can work on the AChiever inertial guidance 
system or many other electromechanical, optical and 
infra-red devices. The finest “in house” training pro- 
grams are available to you. And AC’s new R & D 
group assures a position of leadership in space age 
developments. 


Three advanced education programs can help you 
enhance your professional status. AC offers them in 
addition to their educational assistance programs for 
men who wish to study for advanced degrees in 
nedrby universities. 


Program A—for recent graduate engineers—gives 
you a solid foundation in the theory and application 
of inertial guidance systems and servomechanisms. 


Program B—for experienced engineers—consists of 
upgrading studies in inertial guidance, servomecha- 
nisms, environmental problems, engineering math and 
physics, plus advanced state-of-the-art courses. 


Program C—for all engineering supervisors— involves 
management training developed by a team of AC 
executives and University of Chicago industrial rela- 
tions experts. 


AC's new R & D Group is devoted to the Research 
and Development of advanced systems and com- 
ponents. Current programs include many vital projects: 
interplanetary navigation and guidance; digital com- 
puter development; advanced inertial sensors; passive 
electromagnetic detection, surveillance and navigation 
systems; guidance systems for ballistic missiles, space 
vehicles and aircraft. 


If you are a graduate engineer in the electronics, 
electrical or mechanical fields, or if you have an ad- 
vanced degree in mathematics or physics, you should 
talk with the people at AC. Write the Director of 
Scientific and Professional Employment, Mr. Robert 
Allen, Oak Creek Plant, Box 746, South Milwaukee, 
Wisconsin, 


INERTIAL GUIDANCE SYSTEMS ° AFTERBURNER FUEL CONTROLS 
BOMBING NAVIGATIONAL COMPUTERS + GUN-BOMB-ROCKET SIGHTS 
GYRO-ACCELEROMETERS + GYROSCOPES + SPEED SENSITIVE SWITCHES 
SPEED SENSORS + TORQUEMETERS + VIBACALL «+ SKYPHONE 


SPARK PLUG@THE ELECTRONICS DIVISION OF GENERAL MOTORS 





rate with a maximum pressure drop of 
22 psi. Fail-safe override prevents noz- 
zle from being opened or disconnected 
accidentally. Remote open, close and 
disconnect controls are provided. Seal 
materials are changed for loading differ- 
ent types of fluids. Size ranges are from 
2 in. to 8 in. capacity. 

Parker Aircraft Co., 5827 W. Cen- 
tury Blvd., Los Angeles 45, Calif. 


Quick Hose Connect 

Hose connect incorporates valve in 
nozzle that automatically closes when 
nozzle is disengaged. Nozzle is con- 
nected with a one-hand pushing mo- 
tion, disconnected with a tug on hose 
by operator. Originally used as a com- 
pressed air connect for starting F-101, 
F-102 and F-106 jet engines, it can be 
used with other gases and liquids. High 
pressure fluids to 4,000 psi. can be han- 
dled (minimum valve burst pressure is 
20,000 psi.). Hose whipping due to jet 
action is said to have been eliminated. 
Various sizes are available on order. 

Besler Corp., 4053 Harlan St., Em- 
eryville, Oakland 8, Calif. 
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Structures Engineers 


The Columbus Division of North American Avia- 
tion, Inc. is seeking senior structures engineers 
for design, development and analysis on ad- 
vanced projects, both aircraft and missiles. 


Structural Analysts 


Capable of computing internal load distributions 
and analyzing complex structures. Assignments 
include solution of redundant structures, loads 
distribution, structural testing or preliminary 
design support. 


Airframe Designers 


Will be assigned to an integrated structural 
group where the opportunity to calculate your 
own stresses along with responsibility for laying 
out airframe components is available. 


Weights Engineers 


To analyze airframe structures from a weights 
standpoint, determining techniques for improv- 
ing estimating methods on new types of struc- 
tures and materials. 


Reduce your working day by living close to the 
office in suburban Columbus. For more informa- 
tion, write to Engineering Personnel, Box AW-428, 
North American Aviation, Inc., Columbus, Ohio. 


THE COLUMBUS 
DIVISION OF 
NORTH AMERICAN AVIATION, INC. 


Home of the T2J Buckeye N\ 
and the A3J Vigilante ES A\, 
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"TO PROVIDE FOR THE 
COMMON DEFENSE 


Only by conceiving today the weapons which will be needed tomorrow, 


can the free world continue to 


preserve the peace—or successfully meet an attack. 


TIME IS OF THE ESSENCE ! 


ANOTHER STEP FORWARD 


To cope successfully with this urgent and continuing 
problem, RCA recently extended to a corporate-wide 
basis the techniques which had been proven successful 
within its-various departments, by creating an Advanced 
Military Systems organization at Princeton, New Jersey. 
There, in an atmosphere of intellectual freedom, a group 
of mature scientists and engineers are engaged in the 
analysis and study of our national defenses— present and 
future—and how they can be made most effective to 
meet any future enemy capability. 


These studies are conducted at the frontiers of knowl- 
edge and encompass such areas as the physical and engi- 
neering sciences, military science, economics, and geo- 
physics. Studies have, as an end result, the creation of 
military systems which will satisfy projected mili- 
tary requirements. 


A SPECIAL KIND OF MAN 


Members of the technical staff are at the highest creative 
and intellectual level. They have a degree of maturity 
which comes only with many years of experience. They 
generally have held responsible positions in research, 
advanced development, or systems planning. Most of 
them have an extensive background in the broad fields 
of electronics, vehicle dynamics, physics (astro, nuclear, 
or plasma), or military science (operations research). 
All are temperamentally suited for performing highly 
sophisticated, comprehensive analysis and planning of a 
detailed nature. They are men who enjoy seeing the 
fruits of their work turn into realities that have an exten- 
sive effect on the defenses of the country 


A SPECIAL KIND OF CLIMATE 


Each member of the technical staff operates either 
independently or in a loosely organized group, and is 
generally free to select his own area of work. The only 


condition: results must have a direct application to 
problems of national defense. He has no responsibility for 
administrative details, although he must be ready to 
give guidance to program implementation. He can call 
in any specialists he may need. He has full access to all 
available information—military, academic and industrial. 
Specialized research projects and laboratory work can be 
carried out at his request by other departments of RCA. 
In a word, he is provided with every opportunity and 
facility to use his creative and analytical skills to maxi- 
mum advantage and at the highest level. 


A SPECIAL KIND OF ENVIRONMENT 


Princeton offers unique civic, cultural and educational 
advantages along with the convenience of its proximity 
to New York City. In this pleasant environment, 
Advanced Military Systems occupies a new, air-condi- 
tioned building on the quiet, spacious grounds of RCA’s 
David Sarnoff Research Center. Working in individual, 
well-furnished offices, staff members find their total 
environment highly conducive to creative activity. 


INQUIRIES ARE INVITED 
If you are interested in learning more about this far- 
reaching program, write: 


Dr. N. I. Korman, Director, 
Advanced Military Systems, Dept. AM-21 
RADIO CORPORATION OF AMERICA, 


Princelon, New Jersey. 


RADIO CORPORATION 
of AMERICA 








EMPLOYMENT OPPORTUNITIES 


The Advertisements in this section include all employment opportunities—executive, management, 
technical, selling, office, skilled, manual, etc. 


NATIONAL 
COVERAGE 


DISPLAYED 


The advertising rate is $45.00 per inch for all advertising appearing on other 
than a contract basis. Frequency rates quoted on request. 


Employment Agencies 
Employment Services 
labor Bureaus 


Civil Service Opportunities 
Selling Opportunities Wanted 
Selling Opportunities Offered 


Positions Vacant 
Positions Wanted 
Part Time Work 


———RATES——— UNDISPLAYED 

$2.70 per line, minimum 3 lines, Te figure advance payment count 5 average 
words as a line 

Position Wanted Ads are % of above rate. 


An Advertising inch is measured %” vertically on a column—3 columns— Box Numbers—counts as 1 line 

30 inches to a page. Discount of 10% if f payment is made in advance for 4 consecutive 
insertions 

Subject to Agency Commission. Not subject to Agency Commission. 


Send NEW ADS to Classified Advertising Div. of AVIATION WEEK, P. O. Box 12, N. Y. 36, N. Y. 








ngine 
evelopment 


We are engaged in the most ad- 
vanced program of its kind—de- 
veloping small turbo engines for 
supersonic fighters, high speed trans- 
ports, and helicopters. 
We need a man to direct such an 
effort—taking an engine all the way 
from design studies up to and 
cluding flight test. Broad experience 
and executive ability are required, 
with a sound knowledge of mechan- 
ical and thermodynamic or controls 
design. Location New England. 
Reply in complete confidence to: 
Box P-2584 AVIATION WEEK 


ENGINEERS 


® Development ©® Testing 
© Circuit Analysis 


® Design © Research 
® Electrical Controls 


Projects include constant speed drives, 
hydraulic motors, pumps and other com- 
ponents for commercial and military air- 
craft and missiles. 


Send Resume and Technical Background Data to: 


SUNDSTRAND Personnel, Dept. A, 1401—23rd Ave., Rockford, Illinois 


SUNDSTRAND AVIATION 














COMMISSION SALES 
REPRESENTATIVES 


Wanted Representatives in All Areas Who Have 
Following with Aircraft and Missile Engine 
Manufacturers. Must Have Engineering Back- 


Class. Adv. Div., P. 0. Box 12, N. Y. 36, 
ADDRESS BOX NO. REPLIES TO: Bow No 
ground to Work a Tyee Supnentes Departments on 


Classified Adv. Div. of this publication 
Send to office nearest you. 
NEW YORK 36: P. O, BOX 12 
CHICAGO 11: 520 N. Michigan Ave 
SAN FRANCISCO 4: 68 Post St 


Fuel Nozzles of All 
be 4 A POSITIONS VACANT : , RW-2567, Aviation Week 
3 Human Factors Specialists—advanced train- 520 N. Michigan Ave., Chicago 11, Ill 
ing psychology, engineering, aviation. Ex- 


panding company specializing in human en- 
* * 
Aviation Week 














° . gineering research and consulting. Salar 
An employment advertisement in open. Call, write, or visit, giving long-range 


the EMPLOYMENT OPPORTUNITIES goals and resume. Applied Psychology Cor- 


poration, 4113 Lee Highway, Arlington 
SECTION will help you find the 
engineers you need. It’s an inex- 
pensive, time-saving method of con- 
tacting competent personnel for 
every engineering job in the Avia- 
tion industry. The all paid circula- 
tion of AVIATION WEEK offers you 
an opportunity to cheose the best 
qualified men available. 


For rates and information 
write: 
* 


Classified Advertising Division 


AVIATION WEEK 


P.O. Box 12 
New York 36, N. Y. 











Virginia. 
Qualified multi-eng. beat pilots with ATR. 


Send full resume and references. Location 
West Coast. P-2574, Aviation Week. 


Military Sales Engineers—in our expanding 
work of research, development and manufa« 
turing of electronic and electromechanica 
systems and components for all branches 
the armed forces, we are looking for expe 
enced sales engineers. Salary commensurate 
with previous experience in government con- 
tracts. Travel required. Send resume stating 
salary expected. Replies in strict confidence 
Ford Instrument Co., Division of Sperry Rar 
Corp., 31-10 Thomson Ave., Long Islan 
pad |? & A 


SELLING OPPORTUNITY OFFERED 


Salesman Or Factory Representative Wanted. 
Do you need a manufacturing source fo 
items sold to the Aircraft Industry? We 
have a complete engineering and manufa« 
turing plant available for any type sub 
contract work. Please write to George A 
Finley, President, Finco, Inc., 535 Rathbone 
Avenue, Aurora, Illinois. 





IN ALL INTERESTS OF AVIATION 


If You‘re important, you either read 


AVIATION WEEK 


is considering expansion 
of its editorial staff 
and is seeking applicants with 
writing 
or 

editing experience 
and who have a background as pilots or in 
o@ technical phase of aviation including any 
of its related fields of missile engineering, 
space technology, avionics, air transport etc. 
Send complete resume and salary requirements 


P-2583, Aviation Week 
ass. Adv. Div., P.O. Box 12, N.Y. 36, N.Y. 








or you advertise in it, or both 








Don’t forget the 
BOX NUMBER 


When answering the classified adver- 
tisements in this magazine don’t forget 
to put the box number on your envelope. 
It's our only means of identifying the 
advertisement you are answering. 
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EMPLOYMENT OPPORTUNITIES 








ENGINEERS AND SCIENTISTS 


you can have your cake and eat it too—in wonderful Minnesota 


Do you now have a good position but feel 
as if you and your family would be hap- 
pier in a more advantageous part of the 
country? At the Mechanical Division of 
General Mills in Minneapolis you can have 
both—o challenging, rewarding position in 
the field you like best and an environment 
renowned for its cultural, social and recrea- 
tional advantages. 


Right now it's Indicn summer here. Our 
people are enjoying myriad colors in the 
woods—and fall fishing. Soon they'll go 
hunting pheasants, ducks, geese, deer. 
Later they’ll go skiing and on sleigh ride 
parties. 


We have a fine school system with a low 
pupil-teacher ratio—and the University of 
Minnesota. We have a famous Symphony— 
aed excellent art centers. We have 
beautiful stores, residences, parks—and an 
unhurried, friendly way of life. 


Senior and associate level positions im- 
mediately available to you in these fields: 


Electronic Circuit Design 

Micro-wave Development 

Atmospheric Physics 

Digital Computer Logic 

Advanced Digital Computer Systems Design 


Advanced Pulse and Video Circuit Develop- 
ment 


® Advanced Inertial Navigational System De- 
velopment 
Optical and Infra-Red Equipment Engineer- 
ing 
Research Physics 
Advanced Digital Computer Circuit Develop- 
ment 
Nuclear Handling Equipment 
Balloon Systems and Components 


If you have 2 or more years’ experience in 
any of the above fields, send for more 
facts. We'd like to tell you about the 
people you’d work with—recognized lead- 
ers in fields of advanced technology. About 
our vital defense and industrial projects 
(where security permits), about our mod- 
ern labs and about long-range security 
with one of the nation’s most stable com- 
panies. We'll keep your inquiry in 
confidence 


G. P. LAMBERT, Manager 
Professional Employment 


MECHANICAL 
DIVISION 


2003 E. Hennepin, 
Minneapolis 13, Minn. 





Controls ..... 


as we know, there cre only 20 men in the 
country with the analytical and hardware 
gifts for this job—developing extremely light 
weight control devices for turbo engines. 
But we'd be delighted to hear from the 21st. 


The job: creating and establishing de- 
sign approaches. Directing design audits 
and reliability investigations. Spotting and 
resolving control and fuel system areas. 


The man: broadly experienced in design, 
development and evaluation of fuel systems 
and engine controls; able to work closely 
with customers, vendors, and engine design 
groups. 

Reply in complete confidence to: 

Mr. Richard A. Hollenberg 

Professional Recruiting and Placement 


SMALL AIRCRAFT ENGINE DEPARTMENT 
1178 Western Ave., West Lynn, Mass. 


GENERAL @@ ELECTRIC 
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Careers Unlimited for 





AW FPHYSICISTS, 
7a MATHEMATICIANS, and 
ELECTRONICS ENGINEERS 





When Writing 
Your Ad 


Provide an indexing or 
subject word. 


Write it as the first word 
of your ad. 


If it is a Position Wanted 
or Position Vacant ad, 
make the first word the 


DATA PROCESSING SYSTEM SPECIALIST 


Missile flight testing and analysis is intriguing and rewarding! 
At Holloman Air Force Base, located on the White Sands Missile 
Range, Telecomputing Services, Inc. is daily associated with this 
fascinating business. 

We are an essential part of the exciting business of flight 
testing the latest types of missiles. Our job is the rapid computa- 
tion of complete and accurate reports on missile performance. 

We work with the latest measuring and processing equipment 
— cinetheodolites, precision radars, telemetry systems, recording 
telescopes, and ele ctronic data conversion equipment. 

These positions require men with vision and initiative. Physi- 
cists and Mathematicians are needed to work with high speed 
digital computers and other data reduction equipment to reduce, 


kind of position sought or 
offered. 


This will assure proper 
classification in the col- 
umn. 


The right is reserved to 
reject, revise or properly 
classify all Want Adver- 


analyze, evaluate and report to the military and contractors, 
flight test results gathered from various range instrumentations. 

Ou tstanding graduate electronics engineers with a back- 
ground in solid state, digital logic, and analog circuitry are offered 
an opportunity to indulge i in the pride and professional stature 
that results only from programs personally conceived, developed, 
and guided from conception to final application. 

In addition to our pleasant, modern facility and 
professional working atmosphere, other benefits include: 
e Profit Sharing eArea Bonus eCompetitive Salaries 

e Relocation Pay ¢ Educational Reimbursement 
For Application and Further Information, write: 

Director of Technical Personnel 


TELECOMPUTING SERVICES, INC. 


TELECOMPUTING CORPORATION 
BOX 447-B,. HOLLOMAN AIR FORCE BASE, NEW MEXICO 


tisements. 


Proper C lassification 
increases the popularity of 


Prompt Returns 
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EMPLOYMENT OPPORTUNITIES 


Creative 


ENGINEERS 


RCA Moorestown ts looking for you 


AEROSPACE 
ENGINEERS—SCIENTISTS 


How About Your Own Future? 


The Trend is UP 
for Beechcraft 


Here’s a company where the past and 
the present PROVE the future is inter- 
esting and worthwhile. 


%& leadership in Engineering Design 
RADAR PROJECT ENGINEERS 

Participate on a project level in the technical and ad- 
ministrative direction of a large portion of a radar 
weapon system. Will maintain close liaison with the 
military and monitor the efforts of sub-eontractors. 
Five to ten years’ experience in the development and 
design of radar systems and their components is re- 
quired. Project level experience with large weapon 
systems is desirable. 


% Leadership in Business Airplanes 

%& leadership in Ground Support Equipment 
% Diversified Production Contracts 

%& Winner of Mach 3 Alert Pod Design 

% Diversity of Creative Opportunities 

% Winner of Mach 2 Missile-Target Award 
% Builder of Major Assemblies for Fighters 
% Stability of Engineering Employment 


% Expansion Programs Now in Process 


TRANSMITTER ENGINEERS 


BEECH AIRCRAFT has responsible positions open Development and design of radar transmitters, from 


now for specialists in LONG RANGE programs 
on advanced super-sonic aircraft and missile- 
target projects in the following aerospace fields: 


Human Factors 
Analogue Computer 
Reliability (Electrical) 

Stress 
Aero-Thermodynamicist (Heat Transfer) 
Structures (Basic Loads) 

Senior Weight 
Dynamics (Flutter) 

Systems (Missiles) 

Electronic 
Electro-Mechanical 


Airframe Design 


For more information about a company WITH A 
LONG RANGE FUTURE where your talents will 
build your own future —call collect or write 
today to D. E. BURLEIGH, Chief Administrative 
Engineer, or C. R. JONES, Employment Manager, 
Beech Aircraft Corporation, Wichita, Kansas. All 


expenses paid for interview trip. 


eechcraft 


Boulder, Colorado 





Wichita, Kansas 
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very low-power to super-power transmitters deliver- 
ing peak power in the multi-megawatt range. Design 
ranges from low-power pulse and RF circuits to the 
design of super-power hard-tube pulsers with klystron 
or grid-controlled tube amplifiers. Experience in the 
development of TV, radio, communications or radar 
transmitters is required. 


MICROWAVE ENGINEERS 

BS or MS in EE and up to 10 years’ experience in 
microwave and antenna circuitry associated with all 
types of radar systems. Must have the ability to devise 
new microwave systems and antennas for use in com- 
plex advanced weapons systems. 


If you are interested in these or other creative engi- 
neering positions, arrange a confidential interview 
with engineering management by writing: 


Mr. W. J. Henry 

RCA, Dept. V-4J 
Moorestown, N. J. 

(8 miles from Philadelphia) 


AW) ) TI Ae Le 


MISSILE AND SURFACE RADAR DIV N 





EMPLOYMENT OPPORTUNITIES 





FOR ADDITIONAL 
INFORMATION 


About Classified 
Advertising, 


ad f ac f 
The McGraw Shell 


ffece ae ou. 


ATLANTA, 3 
1301 Rhodes-Haverty Bldg. 
JAckson 3-6951 


R. POWELL 


1 CLO 
Ke SCATC 


BOSTON, 16—350 Park Square 
HUbbard 2-7160 


D. J. CASSIDY 


SENIOR PHYSICISTS 


Independent Research 
in inertial sensors 


Low-temperature phenomena, gaseous plasma and 
classical mechanics. 


PHYSICISTS or ELECTRICAL ENGINEERS 
Experiment and Development 
in advanced instrumentation 


Sensors, microcircuitry, radiation and tempera- 
ture-resistant equipment for terrestial and space 


etosions. ' CLEVELAND, 13 
1164 Illuminating Bldg. 
SUperior 1-7000 


W. B. SULLIVAN—T. H. HUNTER 


CHICAGO, 11 
520 No. Michigan Ave. 
MOhawk 4-5800 


W. HIGGENS—E. S. MOORE 


PHYSICIST or 
ELECTRICAL ENGINEERS 
Theoretical Analysis 
For space missions 
Analysis of advanced guidance and stabilization 


methods for space vehicles, synthesis of complex 
systems, and non-linear control. 


100% expansion of engineer/scientist 


staff is planned during the next three 


years for applied research on 


these and 


other long-term programs. For information 


on openings send background summary to: 


MR. ©. HUGO SCHUCK, Director of Research 
AERO DIVISION 


Honeywell 


Dept. M-6, 2600 Ridgeway Road, Minneapolis, Minn, 








DALLAS, 2—1712 Commerce St. 


Vaughan Bldg. 
Riverside 7-5117 


GORDON JONES—F. E. HOLLAND 


DETROIT, 26—856 Penobscot Bldg. 
WOodward 2-1793 


J. R. PIERCE 


LOS ANGELES, 17—1125 W. 6th St. 
HUntley 2-5450 


NEW YORK, 36—500 Fifth Ave. 
OXford 5-5959 


H. T. BUCHANAN—R. P. LAWLESS 
T. W. BENDER 


PHILADELPHIA, 3 
Six Penn Center Plaza 
LOcust 8-4330 


H. W. BOZARTH 


ST. LOUIS, 8—3615 Olive St. 
JEfferson 5-4867 


SAN FRANCISCO, 4—68 Post St. 
DOuglas 2-4600 


S$. HUBBARD 
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EMPLOYMENT OPPORTUNITIES 


e+) | 


YOUR 
ej o] .\ ir. 


Get into a key missile program at BENDIX 
—prime contractor for the Talos missile 


Engineering can be a really satis- 
fying career—and within engineer- 
ing one branch stands out. That’s 
Guided Missiles. If the missile field 
is the one you want—hear this. We 
need engineers with exceptional 
ability who can handle responsibility. 

At Bendix you work with men 
who are outstanding in every phase 
of engineering. You use facilities 
second to none. You do work that’s 
challenging and important—work 
that offers exceptional opportunities 
to build your professional standing. 


Bendix ‘iwisics’ Missiles 


You will enjoy Midwestern living 
at Bendix, too. Fine, four-season 
climate and excellent recreational 
facilities are close at hand. In addi- 
tion, Bendix offers you a liberal 
personal benefit program. 

If this interests you and you want 
additional information, mail the 
coupon below for your copy of 
“Opportunities Abound at Bendix 
Missiles’. You can read it through 
in half an hour—and it may prove 
to. be the best half hour you’ve ever 
spent in your life. 


Gendt” 


AVIATLON CORPORATION 


| Bendix Products Division—Missiles 


eam tant ae STINT PASTE 


406B So. Beiger St., Mishawaka, Ind 


Gentlemen: | would like more information concerning opportunities in guided missiles. 
Please send me the booklet “Opportunities Abound at Bendix Missiles’’ 


NAME 


ADDRESS 




















What 


1S 


your 
problem? 


Competent 
men for your 
staff? ... 
employment? 
... Or are you 
looking for— 
or offering— 
a business 
opportunity 
of special 
interest 

to readers 

of this 
publication? 
You can get 
their attention 
through an 
advertisement 
in the 
Employment 
Section of 
AVIATION 
WEEK. 
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EMPLOYMENT OPPORTUNITIES 


' 


Assignments on the frontiers of present-day cerainic technology 


aN ae 


Development of Ultra-Refractories for Prolonged Service 
at 2000° F to 5000° F in Nuclear Flight Program 


Ceramic problems facing engineers and 
scientists at General Electric’s Aircraft 
Nuclear Propulsion Department equal — 
and transcend —the materials require- 
ments created by missile re-entry 
conditions. 

Consider this contrast: a nose cone 
plunging to earth at 15,000 mph reaches 
extreme temperatures for less than one 
minute... but ceramic components envis- 
aged for nuclear flight will encounter 
operating cycles in the 2000°F to 5000°F 
range for periods of hours or days. 

Current opportunities for ceramists in- 
clude both applied research and materials 
development : 


® LEAD TECHNICAL DIRECTION of major mate- 
rials development activity utilizing ceramics. PhD. 


@ SUPERVISE APPLIED CERAMIC RESEARCH 
including fabrication processes, testing, develop- 
ment of novel ceramic materials. PhD. 


@ CONDUCT RESEARCH in ceramic technology in 
particular fields of fabrication, chemical reactivity, 
high temperature testing, development of high 
strength ceramic materials. MS, BS. 


@ TAKE PROGRAM PLANNING RESPONSIBILITY 
...including financial estimates... for major ce- 
ramic materials development activity. PhD, MS, BS. 


@ PROVIDE entire Applied Materials Research op- 
eration with scientific consulting advice in the 
fields of ceramics and physical chemistry related 
to aircraft nuclear propulsion. (Heavy experience 


plus graduate study essential.) 


CERAMISTS who value the opportunity to do original work 
with a company that fosters free inquiry and initiative, are 


invited to inquire about positions now open in the areas to the 


left. Please include salary requirements with resume. 


Write to Mr. P. W. Christos, Div. 64-WK 
AIRCRAFT NUCLEAR PROPULSION DEPARTMENT 


GENERAL ELECTRIC 


P.O. Box 132 Cincinnati 15, Ohio 
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** MAT SOME POINT IN HIS CAREER, every engineer critically evaluates himself in terms of his professional growth 

and progress. If your evaluation indicates that you have developed a depth of appreciation for the major problem 
areas in large complex electronic systems and the technical competence to contribute to the solution of such problems, 
you should seriously consider the next step in your professional career and explore the challenging opportunities the 
System Development Corporation has to offer. 


“SDC has assumed major responsibilities for development and sustaining engineering and the implementation of engi- 
neering advances in the state of the art associated with the SAGE Air Defense System, the world-wide SAC Control 
System, and other major system development projects. Therefore, at SDC engineering is system-oriented and requires 
personnel with broad backgrounds and extensive experience in design, development and system engineering. 


‘The experience gained through intimate association with all of the elements of these large-scale systems and subsystems 
they:control provides a most unusual opportunity for engineers to grow in technical competence and professional stature. 


“| invite you to explore the opportunities offered by SDC at Santa Monica, California and Lodi, New Jersey, by writing 
or telephoning Mr. R. A. Frank, 2404 Colorado Avenue, Santa Monica, California, EXbrook 3-9411, or Mr. R. L. Obrey, 
Box 2651, Grand Central Station, New York 17, N.Y., ELdorado 5-2686, regarding our division at Lodi, New Jersey. Your 
correspondence will receive preferential treatment and its content will be handled in strict confidence." 


V.J. BRAUN, ASSISTANT DIRECTOR FOR PLANNING, 
ENGINEERING DIRECTORATE 





VJ. BRAUN 


SYSTEM DEVELOPMENT CORPORATION 


SANTA MONICA, CALIFORNIA «+ LODI. NEW JERSEY 
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engineers « scientists 


IDEAS CLEARLY IMAGINED 
BECOME REALITIES 
AT REPUBLIC AVIATION 


During the early years of this century the airplane was only 

the dream of a few dedicated men. Yet in the short span of 

5 decades this dream has evolved into such advanced aircraft 

as Republic’s F-105 — the free world’s most powerful 
fighter-bomber — which is capable of flight in the Mach 2 regime. 


The same holds true for missiles and space vehicles. Thirty brief 
years ago they existed in only a few imaginations. Today at 
Republic the imaginations of many men are working to create 
the vehicles that will allow man to explore the last frontier — 
space. Included in this far-ranging research and development 
effort are plasma propulsion systems, electronic and hydraulic 
subsystems that wiil operate efficiently in extreme environments, 
and the calculation of super-accurate space flight trajectories. 


Working across the total technology of flight, Republic engineers 
and scientists see their ideas become realities because the novel, 


the unique and the revolutionary in technical thinking are 
appreciated and encouraged by management. New 
investigations and new contracts mean you can put 

your ideas in motion at Republic Aviation. 
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Immediate Openings in Advanced Areas for Engineers 
and Scientists at all Levels of Experience: 


ELECTRONICS: Inertial Guidance & Navigation + Digital Computer 
Development « Systems Engineering « Information Theory « 
Telemetry-SSB Technique « Doppler Radar « Countermeasures ¢ 
Radome & Antenna Design « Microwave Circuitry & Components 

¢ Receiver & Transmitter Design « Airborne Navigational 

Systems ¢ Jamming & Anti-Jamming ¢ Miniaturization- 
Transistorization « Ranging Systems ¢ Propagation Studies « 
Ground Support Equipment « Infrared & Ultra-Violet Techniques 


THERMO, AERODYNAMICS: Theoretical Gasdynamics « Hyper- 
Velocity Studies » Astronautics Precision Trajectories « Air Load 
and Aeroelasticity » Airplane/Missile Performance « Stability and 
Controls « Flutter & Vibration « Vehicle Dynamics and 

System Designs « High Altitude Atmosphere Physics « Re-entry 
Heat Transfer « Hydromagnetics « Ground Support Equipment 
PLASMA PROPULSION: Plasma Physics ¢ Gaseous Electronics ¢ 
Hypersonics and Shock Phenomena « Hydromagnetics « Physical 
Chemistry « Combustion and Detonation « Instrumentation « 
High Power Pulse Electronics 

NUCLEAR PROPULSION & RADIATION PHENOMENA: Nuclear 


Weapons Effects « Radiation Environment in Space « Nuclear 
Power & Propulsion Applications « Nuclear Radiation Laboratories 


Send resume in confidence to: 
Mr. George R. Hickman 
Engineering Employment Manager, Dept. 1 J-3 


STEP AVIATTaon 


FARMINGDALE, LONG IsLAND, New YORK 
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Kaplore new areas 
at [BM in 


| MAPHEM 


At IBM, creative mathematicians are discovering important, new applications of mathematics in the 














electronic computer field. Long before actual construction of IBM’s unique Magnetic Character 
Sensing Machine, for example, mathematicians were at work on a mathematical model, testing both the 
over-all deygn and the logic circuitry needed for character recognition. In another project, mathematicians 
employed large-scale computers to simulate, in a matter of weeks, eight years of engineering work which 
have yet to begin. Currently under study are vehicular penetration problems involving thousands of 
variables. Projects of this sort demand keen, discerning minds. If you have a flair for creative mathematics, 
Ps you're the man we want to talk to. 
You will enjoy unusual professional freedom and the support of a wealth of systems know-how. 
Comprehensive education programs are available, plus the assistance of specialists of many disciplines. 
Working independently or as a member of a small team, your contributions are quickly recognized and 


- rewarded. This is a unique opportunity for a career with a company that has an outstanding growth record. 


CAREERS AVAILABLE IN YHESE AREAS... 






Analog & digital computers Experimental techniques Probability theory Qualifications: B.S., M.S., or Ph.D. in 
Applied mathematics Field theory Reliability Mathematics, Physics, Statistics, Engi- 
Circuit design Human factors engineering Scientific programming neering Science, or Electrical Engineer- 
Communications theory Logic Solid state ing—and proven ability to assume 
Computer system design Mathematical & numerical _ Statistics important technical responsibilities in 
& analysis analysis Switching theory 










your sphere of interest. 


Control system research Operations research Theoretical physics 
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ASSIGNMENTS NOW OPEN INCLUDE... 


MATHEMATICIAN: 


STATISTICIAN: 


RESEARCH MATHEMATICIAN: 


to handle mathematical analysis of advanced 
scientific computer programming for solution of 
systems problems, differential equations, prob- 
ability-type problems, photogrammetry problems. 


to solve analysis-of-variance and multiple-regres 
sion type problems; to design experiments for 
various engineering applications and select form 
of statistical analysis of greatest value; to give 
statistical support to engineering departments in 
such areas as reliability analysis and human fac 
tors engineering by developing statistical pro 
grams for the IBM 704. Statistical experience in 
engineering problems and thorough knowledge of 
statistical distribution functions necessary. 


to investigate statistical problems in control sys 
tem research on digital computer; to study contro 
problems of analog to digital conversion, with 
particular reference to matrix problems; to apply 
experience with networks, statistics, or communi 
cations theory to problems in computer design 
to solve problems involving switching theory 
probability and information theory, and coding 


FAT 


APPLIED MATHEMATICIAN: 


MATHEMATICIAN-PROGRAMMER: 


OPERATIONAL PROGRAMMER: 


OPERATIONS RESEARCH 
MATHEMATICIAN: 


For details, write, outlining 
background and interests, to: 
Mr. R. E. Rodgers, Dept. 524-12 
IBM Corporation 

590 Madison Avenue 

New York 22, N. Y. 
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to undertake assignments involving knowledge of 
feedback control theory, data systems theory 
servomechanisms, information theory, statistical 
models, heat flow, circuitry, magnetics, probability 


to specify and program elements of a sophist 
cated automatic programming system. Must have 
considerable experience in automatic progran 
ming research. 


to develop computer program techniques for rea 
time military applications, using game theory and 
systems simulation. 


£ 


to evaluate closed locp systems consisting « 
computers, radar displays, and inertial equi 
ment; to simulate advanced weapons systems in 
order to evaluate alternate design concepts; to 
analyze and design electromechanical systems 
studying targets, tactics, and operational effec 
tiveness. Experience in applying advanced mathe 
matical techniques to weapons systems analysis 
and evaluation. Knowledge of probability and li: 

ear programming techniques. 


INTERNATIONAL BU 
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Achievement in Action 
at Avco... for 


SCIENTISTS 
ENGINEERS 


Achievement is habit at Avco! 
A leader in the field of 
atmospheric re-entry, Avco is 
now providing significant 
contributions to basic and 
applied research in Space and 
Missile Technoiogy. 


Supervisory, Senior and Junior positions 
are available in these areas: 


* ELECTRONICS 
MATHEMATICS 
PHYSICS AND CHEMISTRY 
COMMUNICATIONS 
MATERIALS 
FLIGHT TEST ENGINEERING 
DESIGN ENGINEERING 
PRODUCT ENGINEERING 
AERODYNAMICS 
APPLIED MECHANICS 


THERMODYNAMICS AND 
HEAT TRANSFER 


Attractive working environment outside 
of metropolitan Boston. The large, fully 
equipped, modern laboratory is close 
to Boston educational institutions and 
cultural events. The division offers a 
liberal educational assistance program 


for advanced study. 


Forward your inquiry to: 

Mr. Richard Rubino 
Manager, Personnel Relations 
Jept. AW-9 


hesearch & Advanced Development 
201 Lowell St., Wilmington, Mass. 
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SENIOR STAFF 
SPECIALISTS 


Positions are open in Honeywell’s Aeronautical Division 
for three qualified senior engineering specialists. Duties 
are 1) to guide development and design projects in the 
application of advanced techniques te Honeywell de- 
signs; and 2) provide technical assistance in specialty 
areas for selection and execution of new system and new 
product developments. 

For these openings, advanced engineering study and 
relevant military experience will be valuable. These are 
not purely advisory positions. Those men chosen will be 
expected to participate actively in the execution of 
Division Engineering Programs. 


WEAPON DELIVERY AND 
CONTROL SYSTEM COMPUTERS 


Background of computer and system development for 
bombing, fire control, or navigation. Experience with 
analog and digital systems, tie-ins, weapon character- 
istics, and performance determination. 


RADAR AND RELATED SYSTEMS 


Background of airborne system engineering in one or 
more areas such as AMTI, doppler, monopulse, ECM, 
CCM, infrared, and communications. Experience should 
include responsibility for establishing system configura- 
tions, technical development, and evaluation. 
ELECTRONIC CIRCUITS 

First-hand knowledge of design techniques for advanced 
circuits—dc, low frequency, pulse, and r.f.—for con- 
trol, computation, measurement, and communication. 
Must be knowledgeable with respect to solid state devices 
and circuits and interested in making major contribution 
to Division application of microcircuit techniques. 


To arrange an interview, write to 
J. R. Rogers, Chief Engineer, 
Preliminary Development Staff, Dept. 885B 


Honeywell 
AERONAUTICAL DIVISION 


2600 Ridgway, Minneapolis 13, Minnesota 


To explore professional opportunities in other Honeywell operations coast to 
coast, send your application in confidence to H. D. Eckstrom, Honeywell, Dept. 
885B, Minneapolis 8, Minnesota. 








Engine 
Mechanical 
Desion ...... 


the country’s most significant programs in 
turbo-engine development, we need a man 
to be responsible for creative and analytical 
design of mechanical components. Working 
in a free atmosphere, with laboratory, 
production, and evaluation liaison, he will 
have. the opportunity to follow his design 
from manufacturing and development stages 
through flight qualification. A penetrating 
creative and analytical intelligence is re- 
quired, as well as extensive experience in 
the design and development of machine 
components. Location New England 


Reply in complete confidence to: 


Box P-2585 AVIATION WEEK 
Class. Adv. Div., P. 0. Box 12, N. Y. 36, N. Y. 








ADVERTISING 








USE 
NATIONAL 
CLASSIFIED 


for bringing business needs or 
opportunities to the attention 
of men associated in admin- 
istrative, executive, manage- 
ment, sales and responsible 
technical, engineering and 
operating capacities with the 
industries served by McGraw- 
Hill publications. For adver- 
tising rates or other informa- 


tion write: 


Classified Advertising Division 


McGraw-Hill Publishing Co., Inc. 
P. O. Box 12, 
New York 36, New York 
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RADAR ENGINEERS and SCIENTISTS 


THE 2S Re 


MITRE 
Is Substantially Augmenting the 
Professional Staff of Its 


RADAR SYSTEMS 
and TECHNIQUES DEPARTMENT 


PUERAVAVVVURLRURLRARARALRRRLRRRRRRRARARAL ' 
4 


MITRE, organized under the sponsorship of the Massachusetts Institute of 
Technology with a staff nucleus composed of the men who developed the SAGE 
System, is now expanding its Radar Systems and Techniq Department. The 


= 
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principal function of this department is the development of inced detection 


systems and techniques applicable to the nation’s future air 


The work being performed by this department will afford 1 rious engineer 


or scientist an opportunity to apply his skills in areas that range from conceptual 


realization to proof of feasibility. 


Individuals with an interest in radar systems and techniques are invited to 


discuss how their training and experience can be utilized in the following areas: 


@ CIRCUIT DESIGN @ SIGNAL DETECTION THEORY 
@ ANTENNAS @ RADAR DISPLAYS 


® MICROWAVE COMPONENTS @ RADIO TRANSMITTERS and RECEIVERS 
@ SYSTEMS STUDIES 


To arrange an immediate confidential interview 
please send resume to Dana N. Burdette, Personnel Director 


THE MITRE CORPORATION 


244 Woop Street — Lexinctron 73, MassacHUSETTS 





4 
‘hk 





A brochure more fully describing MITRE and its activities is available on request. 








= 
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BUSINESS OPPORTUNITIES EQUIPMENT - USED or RESALE 


DISPLAYED RATE: UNDISPLAYED RATE: 


The advertisi . i isi ppea 

other ao pose na wring pend com as . pngon $2.70 a line, minimum 3 lines. To figure advance payment count 5 
AN ADVERTISING INCH is mecsured % inch vertically on one column, °¥0"09® words as a line. 

3 columns—30 inches—to o page. PROPOSALS, $2.70 a line an insertion. 

EQUIPMENT WANTED or FOR SALE ADVERTISEMENTS acceptable only 

in Displayed Style. BOX NUMBERS count as one line additi | in displayed ads. 





Send NEW Ads or Inquiries to Classified Adv. Div. of Aviation Week, P. O. Box 12, N. Y. 36, N. Y. 
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A reputable Canadian company located 
in Toronto is desirous of a United States 
licensing arrangement to manufacture 
or assemble electrical, electronic and/or 
electro-mechanical products. Excellent 
|| engineering sales and service facilities 
FROM will be made available. This company 

is well known and highly regarded in 


THE HANGAR OF the aircraft and electronics industries. 
FREDERICK B. AYER & ASSOCIATES, INC. POE Fag age nay singe gt 











C-47 Executive Ventura 2 Grumman Gooses de Havilland Dove 


Low time since air Gorgeous new Horton One zero time through- 6-8 place executive | 

frame overhaul —Zero & Horton interior - out — Like new with model — Exceptional | 

time power Unequalied anywhere new plane warranty lease terms — 
Grumman Widgeons Military Surplus Hangars, Too! 120 x 200 all steel clear spon 

3 G44A Model — SNJ-7 PBY-5A hangar with 28 ft, headroom. Also 20 ft. wide | 

Ranger engines or Sensational prices — 2-story shacks. Substantial piece of real estate. | = = 


sy a _ Flyable with ferry Great value 
eT SORVETTIOR perme This Douglas 28 seat U. S. certificated pas- 
Beechcraft Cles T senger aircraft equipped with heavy land- 
eechcra op : . ing gear, Goodyear disc brakes, air stair 
quality — Excellent Our extensive Convair program enables you door, low tne PEW engines |e now evall- 
volue —— Casy forme. to buy these excellent aircraft substantially | | able for sale, lease, lease purchase. Terms 


below our cost. For immediate details on the Oe ee ae Sen eee 
purchase, lease or financing of any of whiney ae a sya 
Ghains This len ; P.O. Box 48-184 Miami International Airport 
planes, call Cable AIRLAND Newton 5-0734 








Or Remnany Nie LOCKHEED SUPER CONSTELLATION 
FREDERICK B. AYER & ASSOCIATES, INC. ' Convertible (Ht Type) 


250 Park Avenue, New York 17, N. Y. 102 PASSENGERS OR CARGO 
MUrray Hill 7-1800 lemme Pee tea 
A. K. ROZAWICK - NEWARK AIRPORT, N. J. 


WORLD WIDE AIRCRAFT DEALER | New York City Phone Cl 5-6920 
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OXYGEN EQUIPMENT 2G 6 AAAS TARR I TM 
SALES & SERVICE C-47’S FOR SALE DC-3’S A. B. MURRAY CoO. INC. 
REGULATORS — MASKS — VALVES ALSO EST. 1845 


PORTABLES & CYLINDERS hee ‘ 
DRTABLES & CYLINDER REPAIR OVERHAUL MODIFICATION cinenere a sea, 
GOV'T. APPROVED REPAIR STATION VOLITAN AVIATION 

TUBING FROM STOCK 


EP AERO Phone: ORegon 8-1161 12820 Pierce St. INC. Pacoima, Calit. 
EL SEGUNDO, CALIFORNIA Phone EM-9-1283 z N. J ristoi, Pa 
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work. in the fields of the future at NAA 
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TEST 
EQUIPMENT 
ENGINEERS 


If you’ve been looking for an 
opportunity to explore new 
engineering territory, the 
positions now open in our 
electronics test equipment 
group may be right down 
your alley. 

We need engineers to do 
research and development 
based on an entirely new elec- 
tronics test equipment philos- 
ophy. Briefly, the job involves 
design of test equipment and 
analysis of electronics designs 
submitted by vendors and 
subcontractors. This is one 
phase of our work on 
advanced weapon systems 


B-70 and F-108 

\ BSEE, plus experience, can 
qualify you. 

For more information please 
write to: Mr. A. J. Stevenson, 
Engineering Personnel, 
North American Aviation, 
Inc., Los Angeles 15, Calif. 


THE LOS ANGELES DIVISION OF 


NORTH 
‘AMERICAN 
AVIATION, INC. 














LETTERS 





. 7. e 
ACF Divisions 

There appeared in AVIATION Week of 
Aug. 24 (p. 23) an item implying that. ACF 
Industries is contemplating the sale of its 
Avion and Nuclear Products-Erco Divi- 
sions. 

There is absolutely no basis for this 
rumor. 

We assume that the impression that 
prompted you to publish your statement 
may have grown out of the fact that ACK 
is having discussions with a potential part 
ner in the further development of one elec 
tronics product that is neither made by nor 
related to the business of Avion or Nuclear 
Products-Erco. 

ACF Industries will not only continue 
the aggressive operation of these divisions 
but is making plans for expansion in their 
respective product and service fields. 

‘We should greatly appreciate your cor- 
recting the impression that we believe your 
readers will have received from this article. 

WituiaMm T, ‘Taytor 
Chairman of the Board 
ACF Industries, Inc 
New York, N. Y. 


Sport of Soaring 


I have noticed a few articles about soar 
ing, sailplanes, etc., during the last few 
months and I would like to congratulate 
you and compliment you for ‘publishing 
this kind of thing 

I’ve read your fine publication ever since 
it was born and it’s a good ‘one, but I kept 
hoping that you would place a bit of em 
phasis on this wonderful sport of soaring 

I realize that it’s not a billion dollar 
business, but I have a hunch that with your 
kind of encouragement it could develop into 
the business that it is in Germany and 
Russia. 

Lr. Cor. Joun R. Hep 
Commander 
179th Fighter Interceptor Squadron 
Minnesota Air National Guard 
Duluth, Minn 


= * . 
Clarifying Duties 

I am desirous of obtaining clarification of 
the law in question which prompted Sayen’s 
letter to Quesada (AW June 29, p. 79). To 
date I have been unable to get clarification 
from anyone in FAA, NBAA and _ various 
aviation people I have queried 

The main subject of Sayen’s letter was the 
law requiring pilots to remain strapped to 
their seats 

The main question was: What is a justi 
fiable reason for visiting the passenger 
compartment? What was Mr. Quesada’s 
clear and forthright answer? 

Stripped of rhetoric that was the core of 
Sayen’s letter, and the answer should have 
been the core of Mr. Quesada’s letter. I am 
unable to find it 
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Aviation Week welcomes the opinions 
of its readers on the issues raised in the 
magazine’s editorial columns. Address 
letters to the Editor, Aviation Week, 
330 W. 42nd St., New York 36, N. Y. 
Try to keep letters under 500 words and 
give a genuine identification. We will 
not print anonymous letters, but names 
of writers will be withheld on request. 


I consider Mr. Sayen’s question a fair and 
valid one, and that Quesada is playing with 
words when he replies that not a comma of 
the law was changed and that he is simply 
enforcing the law that has been on the books 
for many years 

The truth is that the law has been on 
‘the. books for many years. and not a comma 
has been changed, however, something 
much more important than a comma has 
been changed. 

The interpretation of “Duties in con- 
nection with the operation of the airplane.” 
I know that when'I was flying for an airline 
years ago the pilot going back into the 
cabin to check the passengers’ well-being 
and seeing that everything was secure was 
not only sanctioned by the CAA inspector 
in charge but was recommended. 

While admitting that there is no doubt 
that some pilots took advantage of this to 
spend time in the cabin talking to attractive 
women, there can be no doubt that Mr. 
Quesada no longer considers valid reasons 
for a pilot going into the cabin that were 
considered valid in ‘the past. That is a nar- 
rowing of limits, perhaps justified but never 
explained or even admitted by Quesada. 
That is not justified. 

I am always concerned when a_ public 
servant refuses to explain his interpretations, 
as in this case, or his reasons together with 
substantial evidence to justify his proposed 
new laws 

Regardless of how good the results may 
be, to allow this arbitrary procedure is to 
invite dictatorship 

I think most of us in America would agrec 
that, regardless of good results, dictatorship 
is a step backward; it is admitting that 
democratic processes will not work or that 
we are not willing to pay the price of 
democracy-less security-less safety. 

The law concerning pilots remaining in 
their seats has been extended to CAR 60 
The evidence is that this was a move that 
was made without sufficient thought for it 
is apparent that in order to lend sanity to 
this law 
be enacted, but have not 

To wit 

We operate a Super Ventura under part 
60 of the CAR which does not require a 
copilot 

The law allows us to fly this plane 
with but one crew member, the pilot. (We 
ilways use a copilot.) However, if we put 
in anti-skid device on the plane which sub 
stantially increases the safety on landing, a 
copilot is now a required crew member be 
cause the anti-skid device is attached to the 
pilot’s brakes only, the copilot side operating 
the brakes directly without going through 
the decelostats 

Therefore, the 


1 new series of laws would have to 


copilot is required so 


that if the decelostats malfunction normal 
braking will be available at the copilot po 
sition. But now that he is a required crew 
member he comes under the law requir 
ing pilots to remain strapped in their seats, 
and there is considerable confusion as to 
when he can visit the cabin although with- 
out the decelostats he doesn’t have to be 
aboard the plane at all, or if he is he can 
spend all his time in the cabin if he wishes 

However, if we increase the safety of the 
operation by installing decelostats we are 
then told that the copilot now cannot serve 
the pasesngers’ lunch, which was one of 
his duties. 

There is considerable confusion among 
FAA agents as to whether serving lunch 
could be construed under present interpre 
tation as “duties in connection with the 
operation of the airplane.” 

Some say it comes under the category as 
much as going to the toilet does. Others 
sav no. 

We have the option of operating at a 
legal but lower safety level than we wish (no 
decelostats and even no copilot), or operat- 
ing at a much higher safety level than the 
law requires but then -having the copilot 
hampered in his duties by a law which 
doesn’t recognize the need for him except 
with decelostats on the plane, and the prac- 
tical reason for that is for ground operation 
not cruising flight. 

When I write the above my head spins, 
and I get the feeling of having passed 
through the looking glass with Alice and 
am now in Wonderland 

How do vou feel? 

\s far as printing my letters, I certainly 
would like them put in the column, if pos 
sible, for it always seems as though not 
enough letters reflecting my point of view 
are printed and that the other side is 
favored. 

I realize this may be imagination. 

Ernest G. Marouis 
Chief Pilot 

Cluett, Peabody & Co., Inc 
White Plains, N. Y. 


Jet Training 
Capt. Robson’s article of Aug. 24, 1959, 


column of July 1956, express 
diverse views on flight training 


and his 
somewhat 
practices. 

In 1956 (AW Dec. 3, p. 
among the readers who disagreed with the 
earlier column on unadulterated flight train 
ing and its close to the ground engine 
cutting. However, I agree with the current 
Cockpit Viewpoint which questions whether 
the “. . particular game is worth the 
candle.” 

I'he question could apply to recips ot 
jets, but probably more to jets where there 
is less opportunity to recover from training 
CcIror 

Unfortunately, both types have taken a 
toll! in men and machines. 

Some of it mav have been unnecessary 

* Ropert E. Trier 
Washington, D. C. 
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Sometimes the 
best isn’t good enough! 


When survival could hinge upon the reliability of a_ phistication w not available to keep pace with 
single component it is essential that each component the rising state the electronics art. LFE solved 


be the best available. this problem | etting up an advanced research 
Sometimes the best isn’t good enough. LFE dis- group which 
covered this in developing 
Moving Target Indicating 
Systems and Airborne 
Computer Systems for 
military applications. De- with new concept an approach that has con- 


( the design and manufacture of 
a complete lin trasonic delay lines to meet the 
demands of m technology. This solution is typ- 
ical of the LFI roach of meeting new problems 


lay lines of sufficient so- tributed to LI Leadership from Experience. 


eadership Jrom Experience 


LABORATORY FOR ELECTRONICS, ING. 1079 COMMONWEALTH AVENUE * BOSTON 


ENGINEERS — LFE offers outstanding employment opportun 
Navigation — Radar & Surveillance — and Computer Systen 
in Microwave Instruments and Components 





USIVERSITY MECROFILE 1 
STEVENS RICE 6s 
313 W 8ST st 

ANN ARBOR wICH 


FOR RADAR AND 


MISSILE TRACKING 
{ 


ANOTHER 


VARIAN FIRST 


INTERNAL CAVITY PULSE AMPLIFIER 
KLYSTRON with 75 KILOWATTS 
average output 

* RUGGED 

© NON CRITICAL 


® HIGH PERFORMANCE 


@ SINGLE PUSH-BUTTON OPERATION 


1.25 MEGAWATTS PEAK POWER 
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